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Opened to traffic on July 11. the $46.000.000 Triborough Bridge gives a new and greatly improved 


New York City boroughs of Manhattan and Bronx with Queens on Long Island 


connection between the 





HEN you put in an Armco Multi Plate bridge, 

remember this: 
it 4o or 50 years from now as you were the day it 
was completed. Besides, during all this time, 
you won't need to spend a cent for upkeep or 
repairs on the bridge itself. 

That's because every Multi Plate structure is 
made of genuine Armco Ingot Iron—the metal 
engineers know best for its 30-year service record as a 
drainage material. Remember too, that in Multi 
Plate this dependable iron is 3 to 4 times as thick, with 


extra large corrugations to give it super strength. 


Please send more data on Armco Multi Plate. 


Have an Armco Man call. 


Name 


Title 


(No obligation). 


Address 


You'll be just as proud of 


Even so, these heavy corrugated plates are 
casv to handle and install without special equip- 
ment. Bolting them together in the field is 
almost as simple as changing a tire on your auto- 
mobile. And once the earth backfill is placed, 
you can lay up an attractive headwall of local 
stone or concrete—to suit your individual taste. 


Multi Plate for | 


An Armco engineer will gladly help you 


Use Armco your next small 


bridge. 
make it ‘something to be proud of'’ as long as 
you live. Armco Culvert 


Mfrs. Association, Middletown, Ohio. 


Just mail the coupon. 


MULTI PLATE 
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"A MOMENT. WITH THE PUBLISHERS 






A Task for JOINT EFFORT 


WO recent public utterances illuminate from 
opposing viewpoints a problem that is of vital 
concern to the construction industry. 

One, by Mayor La Guardia of New York City, records 
his opinion that within the next twenty years we shall 
find housing accepted as a normal function of govern- 
ment. Mayor La Guardia believes that this is inevitable 
because housing plays so important a part in public 
health that it must become a responsibility of govern- 
ment rather than of private enterprise. 

The other speaker is Lewis H. Brown, president of 
the Johns-Manville Corporation, addressing the New 
York State Bankers Association. Like Mayor La Guardia, 
Mr. Brown feels that our system of home ownership 
leaves much to be desired and that all those who have 
an interest in the field should be taking thought con- 
cerning it. 

Unlike the Mayor, however, he does not take it for 
granted that housing must become a public function, 
although he does record his belief that unless financial 
institutions are able to meet new requirements in home 
mortgage financing, they must expect the development 
of other sources of funds. Already a large volume of 
the public credit is devoted to that purpose. 


ROM time to time this writer has recorded his con- 

viction that the solution of the home-building prob- 
lem, despite its importance to the construction industry, 
cannot be worked out wholly within the industry itself. 
As was so well pointed out last fall by Rolland Hamil- 
ton, president of the American Radiator Company, the 
key to this problem must be sought in the field of finance 
rather than in that of construction technology or 
management. 

Mr. Brown apparently concurs in this judgment. He 
reminds us that the stability of this country will be 
increased by sound home ownership, and that both good 
business judgment and good citizenship demand that we 
approach the problem “from the broader social stand- 
point as well as from the standpoint of sound finance.” 
He might have gone farther. The fact is that finance 
actually can be sound only so long as it is solidly estab- 
lished on that “broader social standpoint” for which 
he pleads. 


Whatever temporary advantage may seem to inure to 
finance from any socially inadequate policy or measure, 
there can be no health or stability even for finance unless 
it applies its vast and vital functions to the conservation 
of the social welfare more effectively than it has done 
hitherto. Mr. Brown is on sound ground when he urges 
his banker hosts to help lift home-building out of the 
speculative mire and establish it on the rock of long 
term investment and stable proprietorship. 

It is interesting to group for simultaneous considera- 
tion the opinion of Mayor La Guardia that housing is 
bound within two decades to become a public function, 
the judgment of Mr. Hamilton that the essential prob- 
lem of home-building is one of finance, the conviction 
of Mr. Brown that we must approach the problem of 
home ownership from the social as well as the financial 
viewpoint and the recent warning of James P. Warburg 
that unless finance develops a more professional attitude 
with a keener sense of trusteeship for the public welfare, 
banking will pass from the hands of private enterprise 
into those of government. 


ERE we box the compass of viewpoint: a public 

official with ultra-progressive leanings, a banker 
who sees his calling as something more than a profit- 
making device and two industrialists whose experience 
and interest encompass the complete problem from 
investor via the construction industry to the home owner. 
Through the complete cycle runs a striking agreement 
as to the basic need. 

Mr. Brown’s hosts can go far to help realize his hope 
that we shall be able to “provide more and more value 
in the home for less and less cost to the home owner 
and to do this with greater safety to the home owner and 
to the investor whose savings make possible the loan.” 

Here indeed is a call for cooperation between the con- 
struction industry and the financial institutions; to initi- 
ate and forward such an effort is just as much a respon- 
sibility of the construction industry as it is of the bankers. 
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RYERSON REINFORCING | 


' 
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Mi 


Stocks and Facilities to Meet Those 
Unexpected Emergencies 


Everything the contractor needs from Reinforcing bars to 
stainless steel—foundation bolts to structurals, is carried in 
Ryerson stock for Immediate Shipment. 


Experienced crews—complete equipment—and special dis- 
patching methods assure quick accurate bending and form- 
ing to all specifications and delivery on scheduled time. 


Ryerson Engineers understand the contractor’s problems. 
They are posted on new and improved methods of construc- 
tion. Let them work with you and figure on your next job. 
Joseph T. Ryerson & Son, Inc., Chicago, Milwaukee, St. 
Louis, Detroit, Cleveland, Cincinnati, Buffalo, Boston, Phila- 
delphia, Jersey City. 


HRYERSON STEEL-SERVICE 
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NORTHWEST | a 
ENGINEERING Bi 
COMPANY 


The world’s largest exclusive 
builders of gasoline, oil, 
diesel or electric powered shovels, 
cranes, draglines, pullshovels 
and skimmers 


1727 Steger Building 
28 E. Jackson Boulevard 
Chicago, Illinois 
GASOLINE 
ELECTRIC 


aE in a range 


PY of 15 SIZES 
3% yd. capacity 
and 
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Thank you... 
Builders of Boulder Dam! | 


Gentlemen of SIX COMPANIES, Inc. Dam and take pride in our con- 
we congratulate you upon the _ tribution to its construction as ex- 
successful completion of Boulder clusive suppliers of DRILL STEEL. 


THR CRUCIBLE STEEL 


40S LEXINGTO AVENUE, NEW YORK — Makers of Crusca Drill Steel and Duplex Cruscabits 
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NinE Hunprep Dams INSPECTED — George W. Hawley 
PRESSURES ON RETAINING WALLS Donald Taylor 
CONVENIENT CONCRETE TABLES W. G. North 
Denver's New FILTRATION PLANT L. W. Howson 
REGULATING TRANSPORT— VI J. S. Worley 
Report on A.S.T.M. Meetinc—Il 

FORECASTING TRENDS IN SEWAGE DIsPosAL 
REINFORCING AN OLD TIMBER BRIDGE A. K. Erb 
TREASURY BurLpDING DEPARTMENT REORGANIZED 
IcE PREVENTION DECREASES FLUME OUTAGES 
SUPREME Court EnJjoins WASTEFUL WATER USE 
CALIFORNIA'S FrRIANT DAM 


Wetpinc Burtps 4 Factory 


LETTERS TO THE EpIToR 
EDITORIALS 


CURRENT NEws 


B - 7 -7Z-2Z-2Z-2-2—Witn Tus ominous sound the ubiquitous mosquito is once again 
making its perennial invasion, bringing disease and discomfort and leading millions of 
people to exclaim. “Can't somebody do something about it?” 

@ The “somebody” is the engineer; the “something” is outlined in a series of articles on 


mosquito control engineering beginning in next week’s issue. 





SERMON ON CHURCH INTERIORS 
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G uch tft to of inadequate size, too 


much left to chance in materials and 

construction methods, lack of proper 
emphasis on geological studies of foun- 
lations—these are typical of the most 
common faults in the 950 California 
lams examined in recent years by state 
authorities. For the purpose of safe- 
guarding life and property, the Cali- 


fornia State Legislature of 1929 enacted 


legislation (held to be “constitutional in 
all its essential provisions as not only 
i proper, but a necessary exercise of the 
police powers of the state”) making it 
mandatory upon the state engineer to 
exercise supervision over all dams in 
the state, other than those federally 
ywned, whether already built or to be 
built, which are 25 ft. or more in height 
1 which store 50 acre-ft. or more of 
water, 

The act, which was passed after the 
‘atastrophal failure of the St. Francis 
iam of the Los Angeles Water Supply 
System, provides for (1) inspection of 
existing dams; (2) approval of plans 
and specifications for and inspection of 
construction of new dams or the en- 
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BIG DALTON DAM, one of California's notable buttress type dams. 


Nine Hundred Dams Inspected 


Six-year California investiga- 
tion shows one-third of all 
the dams need repair. . . . 
Major defects in foundations, 
inadequate spillways, or in 
materials or construction 


By George W. Hawley 
Deputy State Engineer in Charge of Dams 
Sacramento, Calif. 


largement, alteration, repair or removal 
of existing dams; (3) supervision over 
maintenance and operation of all dams 
in so far as necessary to safeguard life 
and property. 

Under the act a three-year period was 
allowed for examination of the then 
existing dams, and thereafter the state 
engineer was required either to issue 
(1) a certificate of approval that the 
dam was safe or (2) an order requiring 
the owner, within a specified time, to 
make such changes in his dam (specified 
in each case) as were found necessary 


to render the dam safe. The total num- 
ber of dams built prior to the ef 
fective date of the act (Aug. 14, 1929) 
which were examined critically by the 
department is 830. On these structures 
the state has reviewed and passed upon 
422 applications and sets of plans for 
repairs and has exercised supervision 
over safety features of the repair work. 
Altogether the total number of dams 
passed upon is 950. 

The requirements of the law in the 
matter of applications for permits for 
construction of new dams place upon 
the state engineer responsibility for re- 
viewing plans and specifications, exam- 
ining proposed sites and supervising 
construction in so far as safety is con- 
cerned. During the period from Aug 
14, 1929, to Jan. 1, 1936, the department 
has reviewed plans, specifications and 
sites and supervised as to safety the 
construction of 110 dams, which cost 
$60,000,000 and added to the state’s 
water storage 1,000,000 acre-ft. During 
this same period there have been 30 en- 
largements of existing structures under 
state supervision costing approximately 
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O'SHAUGHNESSY DAM, a gravity type concrete structure built with provision for 
raising it to a height of 430 ft., work that now is in progress. 


$4,600,000 and making available ap- 
proximately 200,000 acre-ft. of increased 
storage. 

Dams now under state jurisdiction 
total 588, representing a storage ca- 
pacity of 7,000,000 acre-ft. and a total 
capital investment of about $200,000,000. 
Table 1 gives the percentage of each in 
the several distinct types of structures. 
In Table 2 will be found the principal 
characteristics the major 
structures of each type. 

Now that the studies as a whole have 
been completed and the work of the de- 
partment has been well developed on the 
basis of extensive experience in review- 
ing dams, a summary in the form of 
and comment on the work thus 
far may be of benefit to those who may 
have similar problems. Such a sum 
mary is given in the following. 


of some of 


notes 


Program of examination 


he law in the matter 


of reviewing existing structures, 
proving new construction and supervis- 
ing the maintenance and operation of 
a new division of the state engi- 
neering department and 
placed under the supervision of the state 
engineer. Because of the volume, im- 
portance, re highly 


work in- 


To carry out t 


ap- 


dams, 


was created 


and 


pons 


necializ 
I Cidli Ze 


volved, the pe 


1 nature 
rsonnel of the division 
was carefully selected on the basis of 
technical ability, experience, and other 
qualifications for passing on the safety 
of dams. The organization has been 
adapted to the changing requirements ot 
the work; there was a rush, of course, 
in the early stages when the large list 
of existing structures was awaiting at- 
tention. 

The — structures include 
numerous types, a wide variety of pur- 


examined 


poses, elevations from sea level t 
000 ft. Some are in arid areas 
others are in basins subject to r: 
of cloudburst intensity or to 
spring runoff from suddenly n 
snow. The dams vary widely in h 
many are outstanding structures oi 
respective types. Some are constr 
at sites where the geology is of 1 
import—as across earthquake fau 
Secause of the large number of 
in which a complete review of d 
would be necessary, a compendium 
prepared outlining principles and fu 
mentals to be applied in analy 
stresses, problems of design, and 
many complex hydrographic and 
draulic problems involved. This s 
much duplication of work. Var 
theories of analysis were compared 
aid in selecting methods applicabl 
the wide variety of problems. W 
this office work was going on a < 
prehensive program of field work 
undertaken to “review” all old dams 


PACOIMA CREEK DAM, one of the high 
arch dams of California, its total height 
being 380 ft. 
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to learn as much as possible from ob- 
serving them under full load as well as 
with reservoir drawn down. This was 
part of the program for bringing to the 
office staff all information available 
| from engineering and geological studies 
© in the field. 

4 Eight or nine capable engineers and 
an engineering geologist headed the 
© field work in different areas. Each field 
man made thorough inspections of each 
dam within his district, checking the ac- 
curacy of the dimensional data furnished 
by the owner and securing all additional 
information necessary or possible from 
any and all sources. Data so gathered 
were sometimes topographical and some- 
times structural. Where necessary the 
geologist made field and office studies 
© and submitted his reports relative to the 
® strength and condition of the founda 
= tion and abutment formations and of the 
materials of construction. These exam- 
= inations developed much information 
= pertinent to the more exact analyses that 
were later made in the office. The office 
studies, therefore, always were based on 
actual data (so far as could be deter- 
mined) rather than on theoretical di- 
mensions and conditions recorded in re- 
ports or obtained from other unchecked 
sources of information. These studies 
embrace a stress analysis of the struc- 
ture itself (or, if not homogeneous, of 
its structural members), hydrographic 
investigations dealing with estimated 
maximum runoff, and hydraulic consid- 
= eration of spillway capacity, overpour 
4 depth, etc. The results of these studies 
™ were given to the field man for guidance 
in future inspections. 

In other words, the field man was 
instructed where to look for evidences 
™ of stress and what points were likely 
= to show weakness. Frequently the field 
™ man was accompanied by one or more 
assistants, by a superior officer or by 
an engineer representing the owner. 
With the latter were discussed possible 
modifications of undesirable features, 
and in this way there was maintained a 
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SALT SPRINGS DAM holds the record for 
height in rock-fill dams, 325 ft. 


TABLE 1--DAMS NOW UNDER STATE SUPER- 
VISION CLASSIFIED AS TO TYPES 


Per Cent 
Type No. of Total* 
Embankment Type 
Earthfill; compacted, hydraulic 
or semi-hydraulic........... 379 64.5 
ee rae eda 39 6.6 
Concrete or Masonry 
Once kibaae ede teKeene 50 8.5 
Arch: variable radius.......... 25 4.3 
constant radius.......... 34 5.8 
Buttress: Multiplearch......... 15 2.5 
/ | eee 19 3.2 
Timber and Miscellaneous. . 27 4.6 
WU udetacerdnsucnacdss 588 


*These percentages differ very little from those 
applying to a classification of all dams examined. 





close contact between the state’s or 
ganization and the owners of dams. 
These contacts were invaluable in avoid- 
ing delays and disagreements in ad- 
ministering the law. 

Often it was necessary to consider 
numerous theories and novel ideas of 
individual engineers. Frequently these 
proposals came from widely different 
schools of thought, some of which rested 
on erroneous conceptions or sought to 
attain unreasonably low cost. The act 
specifically charges the state engineer 
with the safety of the structure and 
does not in any way consider costs. It 
was recognized, however, that if (in the 
interests of safety ) unreasonable condi- 
tions were imposed upon the dam builder 
development would be prevented there 
by and progress in the evolution of new 
designs halted. 

The personnel of the department, to- 
gether with consultants, when neces- 
sary, has aggressively and_ intensively 
initiated and advanced such studies, in- 
vestigations, and examinations as have 
been necessary to competent passing 
upon the safety features of each dam 
under jurisdiction and its appurtenant 
structures. 

The 830 old dams reviewed by the 


state fell into three general classes, each 
embracing roughly one-third the total 
number of dams. One class comprises 
the structures that could be approved 
immediately as safe without further de 
lay and without modifications. The 
second included the dams that required 
more thorough study before final de 
cision could be made—that is, it was 
preferable to await opportunity to ob 
serve the dam under water load, or ob 
tain information about foundations not 
available on surface inspection, or take 
seepage records over a period of years, 
etc. (3) The third class could be pro 
nounced at once to need alterations o1 
repairs, either major and some minor in 
extent. 

In addition to the one-third on which 
alterations were required there was a 
large number of dams on which certain 
minor work was desirable though not ot 
vital importance. Items contributing to 
this classification were: better flash 
board arrangement, increased length of 
spillway lining, rehabilitated intake 
structures, apron extensions, control 
valves on the upstream end as well as 
as the outlet end of conduits through 
the dam, etc. By effecting these changes 
the safety of dams has been greatly in 
creased even aside from the actual re- 
habilitation work required by state au 
thorities. Altogether, there has been 
great educational value in the study, 
and not a few owners have changed 
trom a skeptical if not antagonistic atti 
tude to a wholly cooperative point ot 
view. 


Spillways Deficiencies Common 


A majority of dams on which r 
habilitation work was required had 
spillway deficiencies, either structural 
or hydraulic. In this respect, as in 
many others, every dam has so many in- 
dividual characteristics that it must 
have individual consideration. There is 
no general rule that will apply to all 
dams of a given height, type and reser- 
voir capacity, and this applies quite as 

















much to spillways as to other features 
of the dam. The type of spillway, the 
amount of surcharge detention (storage 
capacity above spillway elevation), the 
characteristics of estimated flood flows, 
the character of the structure itself and 
of its facing, require individual con- 
sideration. 

Precipitation intensity varies widely 
in California: some areas are practically 
rainless and others have annual rain- 
falls as high as 60 in. Intensities of 
rainfall in some areas approach a 
cloudburst condition. For example, 
since the study began a 45-sq.mi. area 
in which rainfall usually is relatively 
low has experienced a runoff as high as 
500 sec.-ft. per square mile. 

In studying spillways, only considera 
tions that affect safety could be used as 
a basis for requiring rehabilitation. 
Many different types of spillways were 
encountered, including weirs, channels 
with lateral and with side flow, shafts, 
tunnels and siphons. 


Safety conditions 


Generally speaking there are three 
chief elements to be considered in study- 
ing the safety of a spillway: (1) hy- 
draulic, (2) structural and (3) condi- 
tions involving residual freeboard. Hy- 
draulic conditions involve capacity, 
turbulent flow, energy dissipation, 
curves in flow alignment, hydraulic 
jump, erosion from backwater or edilies, 
etc. Structural considerations include 
lining, paving, design of the walls for 
cantilever action, slope lining, cutoffs, 
the use of wing walls, and consideration 
of such other matters as undercutting, 
risk of bank saturation, etc. Residual 
freeboard may be defined as the vertical 
distance between the water surface 
when the spillway is discharging maxi- 
mum flood flow and the crest of the 
dam. Rulings as to the necessary 
amount of residual freeboard call for 
judgment in selecting the level of maxi 
mum permissible water surface during 
peak floods. In the case of embank 
ment dams the length of reservoir ex- 
posed to wind action may be a factor. 
There must be enough residual free- 
board so that the maximum waves that 
are likely to occur will neither go over 
the dam or do damage to the upstream 
slope. 

To bypass safely the maximum esti- 
mated flood flow at any particular reser- 
voir there is choice of a wide variety 
of spillway types, so far as hydraulic 
functioning is concerned. The final se- 
lection then becomes a matter of 
economics rather than safety and is to 
a large extent dependent upon the 
topography of the site. For example, it 
is found in many instances that a wide 
shallow spillway will be more advanta- 
geous than a deep narrow one because, 
although both may have the same dis- 
charge capacity and the same residual 
freeboard, the former will have the ad- 
vantage of developing greater storage 
without decrease in safety. 
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Among the large number of dams re 
viewed, those of the gravity type have 
in general required the least rehabilita- 
tion work and such as has been neces- 
sary was largely a matter of protection 
against erosion at abutments; this state- 
ment does not include work on spill- 
ways, which is common to all types of 
dams and has been discussed above. In 
the older concrete dams there is the in- 
evitable evidence of lack of the modern 
knowledge and skill which produces su- 
perior concrete under present-day tech- 
nique. Even so, it is notable that low 
structural strength from all causes com- 
bined (including poor materials and 
workmanship, inadequate design, ab- 
sence of allowance for uplift, etc.) takes 
third place in importance among causes 
of major risks in gravity dams. 

First on the list is deficient founda- 
tions, indicating lack of adequate geo- 
logical advice in passing upon founda- 
tion materials and in selecting the most 
favorable location. There is ground for 
the claim that deficiency in this respect 
is only partly chargeable to the engi 
neer; partly it results from the difficulty 
of finding capable geological talent tem- 
pered with practical engineering knowl- 
edge sufficient to put an engineering in- 
terpretation on geological indications. 

Second in the list of typical risks to 
the gravity dam comes seepage and 
drainage. In the more modern dams 
this is taken care of by thorough grout- 
ing followed up by adequate provision 
of drain pipes and galleries to lead away 
such water as may come into or under 
the structure. The risk attending seep- 
age is that, in the absence of adequate 
drainage there may be harmful foun- 
dation saturation, or leaching of the con- 
crete, or dangerous pressures. In recent 
years the development of more effective 
grouting methods applied in the cutoff 
and around the abutments has reduced 
seepage to a_ relatively unimportant 
factor. 

Arched conerete dams, of both con- 
stant and variable-radius type, constitute 
a considerable percentage of recent con- 
crete construction. As confidence in 
these types has developed and as high 
dams at low cost have been in demand, 
conditions arise which naturally favor 
the thin arches. A common risk at- 
tending structures of this type is that 
engineers are wont to locate the dam on 
the basis of surface topography rather 
than suitable rock topography. The re- 
sult is that by the time the abutments 
are fully excavated they are too far 
downstream, In addition there seems 
to be a reluctance to go into the sup- 
porting rock far enough to get adequate 
radial abutments, although this is a fun- 
damental requirement for satisfactory 
construction of dams of this type. It is 
to be remembered that arch abutments 
will have unit loads equal to or greater 
than those under a gravity structure 
of corresponding height. The matter of 
abutments and foundation has required 
very careful scrutiny in recent dams in 















































































California because the really fay 
sites have been developed long sin 
those coming up for consideratio: 
frequently make use of sites that 
rejected before for economic reaso: 

In general, overpour should be a\ 
in arch dams, as the tendency t; 
centrate the flow into a restricted 
nel below the dam increases the r 
erosion and scour, and as there is 
also, that vibration resulting from 
pour may cause deterioration 
structure. 


Buttress type 


About 6 per cent of the dams review 
were of the buttress type. Althou 
several excellent dams of this typ: 
in service now, some of the earlie: 
have notably deficient structural 
tures. The Lake Hodges Dam, 
San Diego, and the Little Rock Da: 
near Palmdale, have relatively thin | 
tresses, practically without reinforcing 
and here typical buttress cracking 
found. Rehabilitation work now unde: 
way on the Lake Hodges Dam consist 
largely of strengthening the buttress 

The seismic factor is coming to } 
an element to be considered in the d 
sign of dams in a region subject t 
earthquakes and has been applied eve: 
to the gravity type. If it is logical t 
make allowance for seismic factor 
such a structure, certainly it is mo: 
so to make some seismic allowance i: 
the thin slabs and beams of the multip!: 
arch and slab-and-buttress dams. Wher 
a seismic factor is included in the desig: 
the usual allowance is for a horizontal 
force in any direction of 0.1 g. 


Embankment dams 


The notably large number of embank 
ment dams, (over 60 per cent of the 
total number of dams analyzed), ind 
cates the effective way in which they 
fit into the requirements that obtain 
in California. Earth and rockfill types 
may be considered in the same category 
because they both require a stable se 
tion, an impervious element, some form 
of cutoff, separate spillways, and abso 
lute protection against overtopping. \s 
in the case of gravity dams, the most 
common defect, except for inadequate 
spillways, is insufficient attention to 
foundations. Most frequently this is in 
the form of neglect to remove the ove: 
lying material to secure a suitable foun 
dation and cutoff and failure to provide 
a satisfactory bond between the unde: 
lying base and the overlying embank 
ment. 

A commonly overlooked safeguard is 
provision of the best possible protection 
against infiltration along the contact be- 
tween embankment and _ foundation. 
Such protection must extend up the side 
walls as well as across the bottom of 
the streambed. The cutoff wall along 
this danger line either must be an abso- 
lute stop to water flow or it must so 
increase the path of percolation that the 
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TABLE 2 





FEATURES OF MAJOR DAMS 

















\ - Height Above Storage Drainage Contents Elevation 
7 s : Streambed Foundation Capacity Area of Dam Above Sea 
, nd ’ Name (ft. {ft.} facre-ft.} {sq.mi.} fcu.yd.} Level fft.} Remarks 
Embankment 
F] Capitan. . cere cece eeeerereewrenes 217 270 118,000 190 2,679,680 770 Semi-hydraulic fill and heavy 
; rock section both = taces 
ey CalAVEEAS. occccgresercecsesresocees 205 220 100,000 100 3,461,000 775 Hydraulic fil 
Upper San Leandro..........-. “oe 190 220 41,436 31 1,248,000 475 Hydraulic fil 
Arrowhead....--2-eee eee eeee 180 200 47,000 6.85 1,500,000 5,114 Semi-hydraulic ti 
San Pablo...+++-seereeeee 168 205 43,193 35 2,200,000 328 Hydraulic til 
> Priest. ..--eeee re sreeerece ; 168 cece 2,350 1.04 734,326 2.245 Hydraulic till 
Crane Valley.......---.-0+-- ar 145 cece 45,000 55 907,000 3,380 Hydraulic and rockhll 
S Lower San Fernando.........-. : 142 cece 18,900 14.2 2,827,000 1,142 Hydraulic fil 
AlmamOf....-++ ++ sees : ; 135 sees 1,308,000 503 1,532,800 4,515 Hydraulic fill 
; Henshaw..--eeeeeeeerees pain kev ee 123 156 203,580 205 500,000 2,740 Hydraulic and rolled fill 
: 
CaialcO.. seers reece sees seen en 194 200 100,000 40 3,600,000 1,371 Rolled earth 
Bouquet Canyon.......-.---+--. er 190 225 36,200 13.6 3,421,300 3,008 Rolled earth 
Stone Camyon......++++-- aaere eet 162 220 7,960 1.36 729,900 850 Rolled earth 
Puddingstone......-.+.-++++- abptarres 147 180 17,398 12.84 864,328 982 Rolled earth 
GanliaBO..cceeecereeees ROP 136 156 25,000 62.8 789,000 810 Rolled earth 
Lower San Leandro.......... ee 135 sone 13,800 43 622,000 243 Compacted earth 
v1 COVORE. vcvcccccsccccseserece 127 165 30,000 116 1,130,000 798 Rolled earth and heavy rock 
section both faces 
Ne San Gabriel No. 1........-+eeeeeeee 320 370 56,000 205 10,260,000 1,481 Rockhfill-impervious earth 
: section 
I Salt Springs....-.------ 313 345 130,000 185 3,000,000 3,958 Rockfill 
1 San Gabriel No. 2...... 265 290 13,000 41 1,200,000 2,405 Rockfill 
, MAMAN Ss 255 baw roets.e eta 171 175 63.000 28.9 300,000 5.567 Rockfill 
MESON acadanedse+x Se aan ckaats 167 279 65,800 119.5 335.000 3,049 Rockfill 
MainStrawberry .... beaAa nce as 144 170 18,000 27.3 330,000 $.620 Rockfill 
Da Fordyce.....- MEN 140 cos 46,800 30.15 416,645 6.480 Rockhill 
1 BR aatE  a'sis a's 3's Beek i a 139 145 15,120 27.8 136,984 7,340 Rockfil 
Bate CROOR s<.50<5 «405.0 00's tes 122 128 103,000 28 351,693 5,168 Rockfill 
Sie Concrete Gravity 
“« Pardee.....0--++. (Retake edeReree 350 358 222,000 $75 615,000 575 Curved in plan 
O’Shaughnessy...... ‘ a ca 312 427 360,000 459 660,000 3,812 Curved in plan 
PR EET OTT CETTE EEE TET 309 330 289,000 1,027 350,000 710 Curved in plan 
Se vane Sint a 609° ; 278 288 289,000 1,500 296,552 609 Curved in plan 
ess I OP ee ce 7 05 Oi MRIs 245 325 39,300 209.6 450,000 1,175 Straight in plan 
' Ne EPSP ET OLE ET TERT LT 195 200 4,240 l 173,462 750 Curved in plan 
LU GhayOF. ccccdcccssosesecccvccscoese 170 183 135,283 30.4 282,000 5.370 Straight in plan 
ed MNS £45 5 coe cca ¥ 080 v0 sees 158 165 88,834 78.9 116,800 6.950 Curved in plan 
z RC Cee Se. tur eGckanep sane 152 192 42,899 249.5 139,569 1,617 Curved in plan 
ot GAUGED: 6 widnd ass cd's e040 s80 0006060 145 167 56,321 98.6 83,000 492 Curved in plan 
were Lower Crystal Springs....... nnet en 140 154 54,000 25.5 157,200 288 Curved in plan 
eV OTE STOTT Te Cee Tee TET 135 140 94,863 268 107,599 1,920 Straight in plan 
‘al t RR i oS 400 6686S COC bree ae 135 148 14,000 67 32.320 4,336 Curved in plan-masonry 
: Came TUR. Wesncsc sc ccccsesscecuse 132 247 77,000 4,300 70,312 2,613 Curved in plan 
MT Ee RIN is SA 5 os bas sans ceveses 131 Ses Nga areaes 1,548 39,741 294 Curved in plan-masonry 
mo! 
10 Concrete Arch 
Cel Re ioarwsifysedenessapeanaes< 355 373 5,900 27.8 226,140 2,015 Variable radius 
tiple PEE CUSae Nee Cacdne chee taseses 275 sleds 74,488 120.5 191,772 5,014 Variable radius 
i Big Santa Anita...........-.seeeees 225 235 1,370 10.8 76,184 1,325 Variable radius 
here We TUR cbc nan a's 00 ss0ceo% a 204 244 6.250 82 108,250 2.304 Variable radius 
eSio} Bullards Bar........-0+eeeeeeeeeees 191 199 31,489 484 48,876 1,632 Variable radius 
ae et aie ected aneie ssi seeve 166 187 112,500 900 92,913 72 Constant radius 
onta Rc na ennbesies eee sn ses 2esue 150 162 476 3.27 56,239 1,375 Constant radius 
I kia no sd eee es ates 0000600 150 180 13,746 219 60,000 1,365 Constant radius 
eal icee vir sees < own resnues 142 160 7,064 13.9 40,000 2,230 Variable radius! 
RO PU Wea cevccseadcevceses 130 135 993 1,195 19,900 2,230 Constant radius 
ei eos nasa gins cue 125 130 76,000 363.5 120,000 654 Variable radius 
Buttress 
aN K TOES TETTECT TET CT Te 141 170 1,290 4.3 45,049 1,711 Multiple arch 
' the Florence Lake... ...cccccscesssers 140 153 64,406 170.5 56,576 7,329 Multiple arch 
Ss NIN cana niccess oswesesiwesiessc 130 cece 37,699 303 18,128 330 Multiple arch 
ind IPL CTO PT ETT TT. 125 158 4,331 66 32,070 3,260 Multiple arch 
how PE aa WGN 6640 60K 06 CoE v Keer ess 101 112 5,890 3.75 8,224 540 Multiple arch 
they Bear Valley .... cat 90 53,000 38 4,684 6,746 Multiple arch 
tain Tiger Creek.......ccssecesccsccees 100 103 $24 9 13,500 3,586 Slab and buttress 
j PIt NO. 4.00cccscccsevccccccecccors 70 120 2,000 4,787 42,675 2.458 Slab and buttress 
vpes 
ef 
ror) 
se ED 
orm 
bs« resistance to flow will be sufficient to increases from the impervious membrane visory control as has been exercised in i 
\s prevent passage of anv considerable toward the downstream face, and so California in recent years. To cite one ! 
P . - § . = - . - eo ° 
nos quantity of water, with resultant danger long as the water table on the down instance of this failure: No less than 
uate of saturation, piping, etc. stream side of the dam is kept low in 30 plans have been submitted for ap- 
t \nother common defect in dams of order to minimize the tendency toward — proval with curves in alignment of high- | 
Ss in this type is the addition of material to removal of the materials and decreased velocity spillways—a feature of spillway | 
ve raise the original structure without first stability of the section. design so inadvisable that it should be I | 
yun clearing off and properly scarifying the . ruled out except in very unusual cases 
vide eee as ea od Conclusions — ren renee 
1d old top. Such a contact is not a suit- However, more serious criticism falls 
der able element to have in an embankment. In the course of the six-year investi- upon construction than upon design. It | 
1 - . . “fe - ° ° . 
ink \nother common fault is the presence gation differences of opinion among is useless to make accurate and careful 
in the embankment of lenses or zones engineers were met frequently enough calculations for a concrete  structur 
d i of poor material, quite likely resulting — to indicate that several phases of dam and then fail to give a corresponding 
10n from borrowpit variation or from im- design still are in process of develop- amount of care to preparing the foun 
be- proper placement, not detected at the ment. This is constructive and whole- dation, selecting materials and super\ 
lon. time of construction but making its some. A much more disturbing condi- ing construction, The best  possibl 
side presence known only by excessive, local- tion is_ that dam designers too often concrete is none too good for use in a 
of ized seepage through the dam. Such fail to carry out fundamental principles dam. 
ong leakage is not necessarily dangerous so of good design. ‘ This places emphasis The worst faults found in the recent 
\SO- long as the porosity of the structure upon the importance of just such super- critical review of California dams, 
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of their frequency 


are as follows: 


the order 
occurrence, 
(1) Spillways inadequate in one or 
several of the ways listed above. 
(2) Inadequate treatment of founda- 
In dams of each of the types 
reviewed just a little more money spent 
on foundations or for preparing abut- 
ment rock would have resulted in a 
safer and stronger structure and mini- 
mized the necessity for later expendi- 
tures. Particular attention must be 
given to adequate clearing of the foun- 
dation. If there are faults or fissures 
the rock or foundation these should 


stated 


of 


in 


tions. 


in 








be recognized as menaces to the structure 
and treated as necessity requires. 

(3) Lack of protection against ero- 
sion. This is particularly important at 
the downstream toe of spillways, at 
abutments of arched structures and at 
all overpour dams. 

(4) Poor materials and poor con- 
struction methods. These deficiencies 
occur in dams of all types and sizes. 
Improvement in technique of recent 
years has been such that now there is no 
for poorly graded materials, 
faulty placement or the various bad re- 
sults of improper handlirg. 


excuse 


Lateral Pressures of Cohesionless 


Soils in Retaining 


Wall Designs 


By Donald W. Taylor 


Research 


Associate it 


Massachusetts Institute of 


Cambridge 


NALYSES of the lateral pressures 
on retaining walls, bulkheads, etc., 
must take account of a number of 
which are difficult to evaluate. 
Among them may be mentioned the yield 
of the wall, vibrations, seepage, cohesion, 
and drainage conditions, and the effects 
of variations. A design based 
only on statistical computations cannot, 
therefore, be considered final. On the 
other hand, the first step will usually be a 
statistical computation on 
conditions. 


items 


seasonal 


based ideal 

Fig. 1 represents the general case of a 
retaining wall with a sloping back, slop- 
ing surface backfill, and resultant 
thrust having any desired obliquity. 
Using the classical assumptions of co- 
hesionless backfill, plane surface of rup- 
ture, and “active” pressure, the resultant 
thrust, E, per unit length of wall is, as 
published in Walls and Dams by Mans- 
field Merriman: 


ot 


Mechanics, 
Technology 


n Soil 


Wass 





FIG. 1—FACTORS used in determining the 
thrust F on a retaining wall. 


FIG. 2—NOMOGRAPH for determining 
factor K or the coefficient of wh?/2 in the 
thrust equation. 





30 


fw 
nv 
> 


+ So 


(9 i) 


(O+z) 
80 178 170 160 


60 


140 12090 


vh? sin (@ o : 
2 vVsin(é + a é 
3 
in (@ 1) sin (@ ¥ 

\ sin (@ 


in which w is the unit weight of t] 
fill; @ is the angle of internal frict i j 


the fill, z is the obliquity of E to t! j 
surface, and the other factors : 
shown. : 

The special cases investig: ’ 


t 
Coulomb, Rankine, and Poncelet 

derived from this equation. F 
ample, if @ = 90 deg., 1 = 0 deg : = 
is assumed as 0 deg., the famila: 
kine form is obtained: 


wh? | sing 


. = an (+: 
2 1+sing 2 2 


4 


This simple relation is often th 
lessly used for conditions to wl 
does not apply, so that the nomog: 
chart given in Fig. 2 which mak 
application of the general for 
equally simple may prove useful. 

In this chart the bracketed term ir 
general equation is represented by 
With this value determined the pre 
intensity at the base of the wall is Kwi 
and the total thrust is 4Kwh’. 
Illustrative Example: 

? = 38 deg., s = 30 deg., 9 = 95 


i = 8 deg. 

The angles for entering the chart 

(9 —i) = 87 deg., (@ —1) = 30 deg 
(? + 2) = 68 deg., (@ + 2) 125 
deg., and (@ — ¢) = 57 deg. Fromt 
chart K == 0.2. 


The key indicates the sequence of 0; 
erations in the use of the chart. T] 
upper scale serves for both (6 — 7) and 

+ 2). Where double values appea: 
for instance, 35 and 145 deg., the angl 
have the same sine and the same p 
represents both. 

The value of the angle z is commonly 
taken for gravity walls as the angle of 
friction between fill and masonry, and 
for driven sheeting as 0 deg. 


(? 
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45 50 55 60 70 BOY : 
155 13 125 120 110 : 
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Convenient Concrete Table for Contractors’ Use 







































By W. G. North 


9 4 Vice-President, R. C. Wieboldt Co 





General Contractors, Chicago, Ill ste 
' pale 
i N order to promote efficiency in, and 0 
: | coordination between, its engineer- S \" 6 gal. water content 
at ; ing, estimating, and construction de- Oo 
t i artments, the R. C. Wieboldt Co., Chi- * 7 
F . 4 -ago, has developed what it terms its wth 
es Z i “Engineers’ and Estimators’ Hand- = 
al ¢ hook.’ This book contains technical 7 
é lata pertaining to building materials, 2 
i ind oes units of building construc- $5.30 $5.50 $5.75 $6.00 $6.25 
] tion. Cost per Cu.Yd.of Concrete 
TABLE for 3,000-lb. concrete reproduced as it appears in the handbook. CONCRETE COSTS are affected by the 
th size of the aggregates. The curves relate 
to 3,000-lb. concrete having a 3 to 4 in. 
vl slump, and materials prices are for Chicago 
uke ROWeCOe 11=-1-35 
fo “ CONCRETE MIX = STRENGTH TABLE The concrete table reproduced here- 
: ss with taken from the handbook differs 
n in 11, STRENGTH REPRESENTS CRUSHING STRENGTH AT 28 DAYS, from most concrete tables now in gen- 
by % 12. WATER“CEMENT RATIOS INCLUDE MOISTURE IN AGGREGATE. eral use in that it combines mix, 
pressure O MIXES ARE GIVEN SY VOLUME, MATERIAL QUANTITIES ARE:— strength and quantities of materials, 
wn CEMENT IN 38LS.(4 SACKS=1 BSL.) FINE AND COARSE AGG, IN CY, and differentiates between gravel and 
QUANTITIES ARE GIVEN FOR BOTH SURFACE ORY AND DAMP AGGRE= Stas gp stone aggregates. The table is 
)5 GATES. (SAND ASSUMED TO BULK 20%, GRAVEL 6% AND STONE 3% FOR ecoregion eemae-vannedll te viager 
Y deg snap aeanaeate.) water-cement ratios. lhe quantities ot 
materials were determined from ap 
i FINE AND COARSE AGGREGATE APPLY TO CHICAGO MARKET. ase saeseilet eeagiiiin cae aia email 
30 di SEE SHEETS 1 & 2 FOR DESCRIPTION OF AGGREGATES. ee re ~— 
leg. : Mp AQGREGATE QUANTITIES IN PRICING ESTIMATES. per unit: volume of the materials avail- 
he. able. Similar tables for various other 
m MATERIAL QUANTITIES PER CY OF Z000# ConoRETE strengths of concrete are included in 
WATER=CEMENT RATIO 6 GALSe PER SACK ita 
of « The concrete crushing strengths as- 
ES sium 1/2" 101" | suum 3" to 4" | suuwe 5" to 7 signed to the different water contents 
1) 1" AGGe 1 26 4AGGo] 1" .AGGe | 2"CeAGG.] 1"CeAGS. | 2"C 9AGG,| per cubic yard are based upon Duff 
ipp SURFACE ORY AGGREGATE , ow Abrams’ original water cement-ratio 
ang 11:2/44:341:2%:4 [1 ; 2 :3|1: 2: 34) 1:1%e24) 1:158:3 | q S S curve A. Experience indicates that, 
po! g° with present day cements, the same 
m strengths are attained under normal 
monly m temperatures at 7 days instead of 28 
igle of C) days. Likewise, for the water contents 
y, and e given, the crushing strength at 28 days 
ea can be increased in each table by 1,000 
ag lb. per square inch. 
Pore ; ; Many tables which have been pub- | 
80 90 ia lished setting forth quantities of ma- 
: ‘ terials for various arbitrary mixes, or 
i water-cement ratio strength mixes of i 
concrete, have been based upon dry | 
4 surface aggregates corresponding to | 
% DAMP AGGREGATE ‘ atory c itions. These tablec are 
2 eam aah 27: aA: 2a: 52h: 24: 57 Bae 27s Be racy pr aegis | 
4 GRAVEL aggregates and also damp aggregates 
1.39 1.24 1.66 1.52 containing the percentages of water | 
q 56 50 2 53 47 customarily found in the local materials 
¥ 7a under average field conditions. On ac- | 
aq count of the shrinkage in volume of the 
3 bulked aggregates during the process 
4 of mixing the concrete, the units listed 
() under “Damp Aggregate” should be 
4 6 1.71 used when computing the cost per cubic | 
a "53 yard of concrete. Although it has been 


the practice in building construction to 
measure the fine and coarse aggregates 
by volume, knowing the unit volume 
weights of the aggregates, the tables 
can be readily converted to quantities 
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of materials by weight. The accompany- 
ing chart which appears in the hand- 
book under “General Notes,” illustrates 
concrete is 
affected by size and character of coarse 


how the material cost of 


aggregate. 
In this General 
pointed out 


Notes 


that the concrete 


satisfy nearly all requirements. 
ever, 


be made for other size 


section it is 
tables 
have been prepared for 1l- and 2-in. 
coarse aggregates only, since these sizes 
How- 
an approximation of mixes can 
aggregates 
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giving the effect in the quantities of 
cement and total fine and coarse aggre- 
gate factors compared with quantities 
required for l-in. coarse aggregate 
which is expressed by the following 
percentages : 


14 in. aggregate decreases ce- 

DE. bose ecb resessuces a 

No change total fine and 
coarse aggregate 

@ in. aggregate increases ce- 

MOORE ecw cvncvesecrunscene 

_ Decreases total aggregate.... 

Zz in. aggregate increases ce- 

WIRE. bn w kd abd enue cans secs 20 per cent 

Decreases total aggregate ... 9 percent 


6 per cent 


6 per cent 
3 per cent 


Design Features of Denver’s 
Newest Filtration Plant 


Soft water from melting snows on West Slope will be brought 
through Moffat Tunnel to the city’s fifth filter unit—pre-treatment 
facilities permit 40 per cent increase over normal filtering rates 


By L. R. Howson 


of Alvord, Burdick @ Howson, 
Consulting Engineers, Chicago 


[ P TO THE PRESENT time 
Denver has secured its water sup- 
ply from the South Platte River 

and its tributaries on the East Slope of 
the Rocky Mountains although it has 
long been recognized that unless West 
Slope water were made available the 
growth of the city would be seriously 
limited. The consummation of the Mot- 
fat Tunnel project is therefore of the 
utmost importance to Denver and 
vicinity. This article deals with only 
that part of the $8,000,000 Moffat Tun- 
nel project diverting water from the 
Fraser River which is designated as the 
West Side filtration plant. Economic 
considerations dictated the utilization of 
this soft snow water for domestic con- 
sumption in the city rather than selling 
it for irrigation purposes. The new 
plant has the following design features 
of note: Pre-treatment through the use 
of modern flocculation methods and 
settling facilities enables the filters to 
run at much higher than normal rates; 
wash water detention is provided since 
gradual discharge into an_ irrigation 
ditch is planned in the summer while 
the water will be reused during the win- 
ter when the sludge will be allowed to 
accumulate in settling basins; over the 
operating gallery is a clear vaulted 
ceiling with supporting beams above the 
roof. 

The natural flow of the Fraser River 
results from melting snow at high alti- 
tude (above 9,500 ft.) and is available 
only for four months in a normal year. 
Fortunately, those four months almost 
exactly coincide with the four months 
of heavy consumption in Denver during 


which 
that of the remainder of the year. 


snow is in effect a reserve storage for 
peak demands. 





the water use is about double 


The 


During this heavy run- 


ne # 


4 


~~ 
Pp 
i X 


Pro, 


FIG. 1i1—THE PLANT layout fits the 
topography and is designed for future 
extension. 








otf period the plant will be opera: 
maximum capacity so as to utili: 
much of the flow as practicable { 

public water supply rather than { 

change of irrigation. 
maining part of the year the plant 
be supplied from storage in the 


During th: 


will operate at a lower rate. 

In preliminary studies the filte: 
was tentatively located at the 
Ralston Creek dam site, 10 miles ; 
Subsequent detailed 
gation disclosed that it would be | 
ticable to select a site 3 miles w 
Denver between Twentieth and Twe: 
Sixth’ Sts. at such elevation that 
clear-water 
substantially as elevated storage in th 
high-service area of the Ashland 
district, providing the connecting n 
between the clear-water reservoir 
that district was made sufficiently lar; 
Use of this site will permit the aba: 
ment of the present Ashland Ave 
service pumping station, thus effecti: 
an annual saving of the $35,000 now 
pended for its operation. 

The filtration plant will be connect 
to the Ralston Creek storage reser\ 
through a 42-in. pipe line which will de- 
liver up to 100 sec.-ft., 125 per cent 
the plant rating, when operating at the 
hydraulic grade line at the filter plant 

The capacity of the plant was det 
mined from a forecast of the wate: 
quirements for the city, together wit 
an analysis of the existing filtration fa- 
At the present time, Denver 
has four filter plants, namely, the Nort 
Marston mechanical plant built in 192 
with a rated capacity of 64 m.g.d 
South Marston and Willard plants, be- 
ing of the old tub-filter type built in th: 
nineties, and a slow-sand filter plant at 


The Willard and 
Marston plants have no adequate facil 
ties for chemical mixing or coagulatio: 
They are of wood construction housed 
sheet-iron buildings 


ARCHITECTURAL conception of 
the West Side filter plant. 





a. tne 


perate 


———_ . 















ordinary measures of obsoles- 
nce, have already outlived their use- 
ness. They have, however, been con- 
tinued in operation and have functioned 
reasonably well. It is felt that in build- 
ing at the present time, it must be con- 
sidered that the South Marston and 
\Willard filters will soon be retired from 
service. As a matter of fact, their re- 
tirement will effect an annual saving of 
$45,000. The new West Side plant, to- 
gether with the North Marston plant 
and the Kassler plant, will be adequate 
to care for all of the requirements at 
least to as late as 1950. 

Another factor that had some bear- 
ing upon the capacity of the West Side 
plant, was the relative qualities of the 
West Slope water and the Platte River 
water. The former will have an aver- 
age hardness of less than 2 gr. per gal- 
lon as compared to an annual average 
hardness of more than 7 gr. per gallon 
for the Platte River water. The saving 
in soap alone due to the use of the 
softer water will amount to approxi- 
mately $225,000 per year which for the 
25,000 acre-ft. available is equivalent to 
$9 per acre-ft., a figure some four and 
one-half times the revenue which it is 
practicable to secure from the sale of 
water for irrigation purposes. The 
highest and most economical use of the 
soft West Slope water is accordingly 
for municipal domestic consumption. 


General layout of plant 


As illustrated in Fig. 2 a symmetri- 
cal layout has been developed for the 
present construction and future enlarge- 
ment both of which will fit the ground 
topography. The utilization of the 40- 
acre tract purchased by the city has 
been developed to provide for doubling 
the present installation of 56 mz.g.d. 
without superseding any of the present 
investment. The settling basins and 
filters which have a higher flow line 
than the clear-water reservoir, are lo- 
cated on higher ground. Both settling 
basins and clear-water reservoirs are 
located so as to balance cuts and fills. 
The wash-water tank, located at the 
northwest corner of the property which 
is at 40 ft. higher elevation than the 
site of the plant proper, is underground. 
The topography lends itself admirably 
to a layout capable of economical ex- 
pansion. 

The head on the pipe line at the mix- 
ing chamber will vary from zero at 100- 
sec.-ft. flow to approximately 180 ft. 
with zero flow, that is, static level. The 
pipe line behind this valve is 7 mi. long. 
The control of water levels and surge 
is therefore an important matter. The 
pipe line discharges into a mixing 
chamber 40 ft. square by 15 ft. deep. 
Mixing will be effected by the velocity 
created by the tangential entrance of 
the pipe line. The water leaving the 
pipe line when flowing at full capacity 
will be at a velocity of approximately 14 
ft. per sec. and during minimum winter 
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Section A-A 


FIG. 3—DETAILS OF THE COMBINED flocculating and sedimentation basin layout 
showing the paddle wheel mechanism and wood bafiles. 


operations, the flow will be about 1} ft 
per sec. This mixing chamber is de- 
signed for a rapid pre-mix only, the 
slow stirring mixing to be applied in 
the settling basins. 

The control of the pipe line without 
surge is automatic through a valve of 
the cone plug type actuated by the water 
level in the sedimentation basins. The 
basins are 300 ft. square. A 1-in. fluc- 
tuation in the water level control rep- 
resents about 75-sec. storage at peak 
rate of flow; a 4-in. variation would 
store the peak rate for 5 min. As the 
valve would be closing during this 
period a 10 min. interval would be 
available with a 4-in. variation. This 
will result in a slow opening and clos- 
ing action of the plug valve, so gradual 
that it is believed its operation should 
result in little if any surge. As a pre- 
cautionary measure however, the inlet 
side of the valve is protected by two 
8-in. automatic pressure relief valves 
which, through open discharge into the 
mixing basin, will relieve excess pipe 
line pressure to keep the head within 
the static range. 

The type of mixing and the time al- 
lowed have been designed with relation 
to the water to be treated. The Fraser 
River water is very soft, carries little 
turbidity and reacts slowly with alum 
and lime. Laboratory experiments 
showed that with mixing periods of 10 
to 15 min. a fine pin floc formed; with 
continued slow agitation or stirring for 
periods up to 40 min. or more the floc 
coalesced; at mixing periods in excess 
of 30 min. a good quick settling floc 
was produced. 

As a result of these flask experiments 
a quick mixing period of between 4 and 
5 min. of violent agitation created by 
the velocity of the water itself, was pro- 
vided. This quick mixing basin im- 
mediately adjoins the filter head house 
so that only short runs*of pipe from the 
chemical feeding equipment are re- 
quired. 

From the quick mixing chamber the 








water passes to a combined flocculating 
and sedimentation basin in three com- 
partments (Fig 3) each 90x290 ft. in 
plan with 15-ft. depth and providing a 
total of 40 min. in the flocculation com- 
partment followed by 3 hr. of quiescent 
settling. The flocculators are of the 
paddle-wheel type. The peripheral ve 
locity of the paddles will be about 12 ft 
per sec. Both flocculating and settling 
compartments are of the flat-slab box- 
type of construction. The roof is 
covered with 1 ft. of earth for protec- 
tion of concrete. Ventilating, and ac- 
cess manholes are provided at conveni- 
ent locations. 

The velocity of flow through the basin 
will be 14 ft. per min. About midway 
of the settling basin wood baffles are 
provided, all water being required to 
flow over the top of the baffle. In ef- 
fect this divides the basin into two sub- 
stantially equal compartments in series 
and thus obviates short circuiting and 
facilitates settling. 

The water enters the settling basin 
through an inclined slot from a chan- 
nel extending the entire width of each 
of the three basins. This slot is inclined 
to deflect the current backward. It is 
designed to effect uniform distribution 
across the width of the basin. The out- 
let is somewhat similarly controlled 
The upper compartment of the outlet 
duct extends entirely across each basin, 
with a submerged weir of uniform 
cross section extending the entire width 
as well. At the center of each basin is 
a downshaft controlled sluice gate 
through which the settled water dis- 
charges into the lower outlet conduit, 
which in turn conducts it to the filters. 
In other words both the inlet and outlet 
to the basins are controlled by sub- 
merged weirs. 

The filter plant proper consists of ten 
units, each having a rated capacity of 
5.6 m.g.d. when operating at a rate of 
2.8 gal. per min. per sq.t. (175 m.g.d. 
per acre as compared with the standard 
125 m.g.d.) This high rate is prac- 
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FIG. 


ticable with the excellent pre-treatment 
of the water to be provided. 

The filters are of the central gullet 
type, each bed consisting of two sepa- 
rate units, each of 2.8-m.g.d. capacity, 
but operated from a single set of con- 
trol valves. Laterals are of cement- 
lined cast-iron pipe, 4 in. in diameter, 
spaced at 9-in. centers. The gravel bed 
is somewhat deeper than ordinary and 
more closely graded. It consists of five 


layers with a total depth of 24 in., 
varying in size from 24 to 14 in. at the 
bottom to 4 to 4 in. at the top. On top 


of the gravel will be 5 in. of torpedo 
sand and on top of that, 22 in. of filter 
sand having an effective size between 
0.45 and 0.50 mm. and a uniformity co- 
efficient between 1.25 and 1.50. Troughs 
will be of reinforced concrete. 

All valves will be hydraulically oper- 
ated from a central control table. Each 
operating table will be provided with a 
floc detector and each valve control will 
be provided with an illuminated precision 
indicator to show the position of corre- 
sponding valve or sluice gate. 

The pipe gallery (Fig. 4) is of un- 
usually liberal dimensions and so de- 
signed as to provide convenient access 
to all valves and equipment. The main 
raw water conduit is of concrete built 
directly under the operating gallery 
floor. Dirty wash water discharges to 
concrete drains, one built at the rear of 
each filter outside of the filter building. 

Chemical weighing and feeding fa- 
cilities are provided for handling alum, 
lime, sodium aluminate, powdered ac- 
tivated carbon, ammonia and chlorine. 
[he points of application for these 
chemicals are laid so to provide maxi- 
mum flexibility and reliability in plant 
operations. Feeding equipment is of the 
gravimetric type by which the rate of 
teeding is controlled through synchron- 
ous motor-driven weights on the scale 
arms. Chlorine and amomnia equip- 
ment are housed in separate, mechani- 
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i—SECTION THROUGH FILTERS and pipe gallery showing concrete influent conduit, wash water 
drains at outer ends of filters and effluent conduits along each side of gallery. 


cally ventilated rooms. Chlorine will be 
stored in one-ton containers. 

The effluent from the several filters 
discharges into conduits located under- 
neath the filters on each side of the pipe 
gallery, and thence through a 6-ft. con- 
crete conduit into the 10-m.g. reinforced 
concrete clear well located on lower 
ground in front of the building. This 
clear well is in two compartments, and 
is entirely underground. 

Storage provided for wash water 

In view of the fact that wash water 
must be disposed of in one of the local 
irrigation ditches and further that when 
washing at a rate to produce a 36-in. 
vertical rise (for which the filters are 
designed) the rate of wash water use 
will be 70 sec.ft., a concrete detention 
reservoir has therefore been provided for 
wash-water storage and gradual release. 
This reservoir, located underground im- 
mediately in front of the building, is 50 
ft. square and 12 ft. deep. The capacity 
is sufficient for the storage of two filter 
washes. The outlet from this cistern is 
connected to the agricultural ditch by a 
20-in. pipe line. 

During the winter, when there is no 
water in the ditch and freezing would 
result from its use for the disposal of 
filter wash water, it is planned to pump 
the dirty wash-water back to the mix- 
ing basin and thus through the plant. 
With the normal winter operation at 
from 10 to 15 m.g.d. it will be entirely 
feasible to store the wash-water deposits 
in the sedimentation basins until it is 
practicable to discharge to the ditch. 

Wash-water storage is provided in a 
225,000-gal. reinforced concrete tank 
located on the high ground in the 
northwest sectign of the property. This 
tank is connected with the pipe gallery 
through a 36-in. cast-iron pipe. 

It is necessary to pump the wash 


water and, at certain seasons of the 
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year, to return wash water to the 


mentation basins. For this pur; 
three wash-water pumps are prov 
to lift water from the clear wel! 


the wash-water storage reservoir, eac! 
having a capacity of 5, mg.d.; 
pumps of 24 and 5 m.g.d. capacity 
spectively will be used to lift the water 
from the cistern to the mixing | 
unit. 

The filters are housed in a one-st 
brick building, 104 ft. x 270 ft. in 
dimensions. The head house is t 
stories in height. That part of th 
building over the filters is lighted solel 
from skylights and the operating gal 
lery monitor. The exterior walls 
semble a panelled garden wall periectly 
blank so far as windows are concerned 
Directly above each of the ten filters 
a skylight having an area, equal to 20 





per cent of the filter surface. The 
roof is of concrete on structural steel 
beams. As there are no columns tli 


entire area of each filter is unobstructed 
The concrete roof is covered with 14 ir 
of cork insulation. 

The building superstructure is 
simple substantial design, built of local 
grey brick with stone and terra cotta 
trim. Office, laboratory, chemical feed 
and all control apparatus are 
ently concentrated for efficient opera 
tion. The roof of the operating gallery 
is of rather unusual design. The span 
of more than 20 ft. is roofed by a vaulted : 
ceiling with longitudinal beams at th 3 
walls tied above the roof at intervals by a 
a concrete beam. 

The Moffat Tunnel project is being 
executed under the Board of Wate! 
Commissioners of the City and Count) 
of Denver with Col. Herbert 5S. 
Crocker, consulting engineer in charg: 
Alvord, Burdick and Howson prepar« 4 
the plans and specifications for th: q 
West Side filter plant with Victor A 4 
Matteson associated on architectural 3 
design. 
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REGULATING TRANSPORT—VI 


Conclusion on Regulating Transport 


UT of these reflections on regulat- 

ing transport that have run through 

five issues of Engineering News- 
Record certain determinations have been 
clear. To put them in usable form is 
the purpose of this concluding article. 
In concluding also the writer repeats 
that he has not attempted a rounded 
discussion of regulation but merely to 
express in informal manner his reflec- 
tions as a detached observer of transport 
happenings. The conclusions that he 
arrives at are: 

1. No evidence was found in support 
of the belief that the United States was 
facing a national transportation problem 
and it seems reasonable to assume that 
no such problem exists. 

2. While we have no national trans- 
portation problem, each type of trans- 
portation and many agencies under a 
particular type, have difficulties inherent 
to their particular business. These dif- 
ficulties may have been aggravated be- 
cause of the economic depression which 
began in 1929; however, they appear to 
be no more serious than those of many 
other forms of business endeavors. Their 
correction must come through the ef- 
forts of their own executives and not 
through legislative enactments. 

3. Regulation by legislative bodies or 
bureaus to whom legislative authority 
is transferred, should be confined to en- 
actments in which there is a strong pre- 
sumption of public benefit. 

4. Regulation should always be the 
minimum in amount, and then only in 
the form of restraints or where legal 
requirements are such that permission 
must be granted. 

5. The amount and degree to which 
the service is generally used should be 
a strong factor in determining the neces- 
sity of regulation. 

6. As a rule regulation should be 
predicated upon complaints of transpor 
tation agencies by the consignor and 
consignee. 

7. Where laws and regulations are 
needed to aid the private transportation 
agencies they should be passed only when 
they are not a public detriment. 

8. The attitude of the government or 
legislative and regulatory bureaus to- 
wards our transportation companies as 
long as not against public interest should 
be one of granting maximum freedom in 
the operation of the respective prop- 
erties. 

9. The regulation of any business is 
no criterion for the regulation of another 
either in kind or amount. However, 
when regulation for a particular trans- 
portation agency is found necessary the 
same should be applied to all of its type; 
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that is, no discrimination should be 
shown between one bus company and 
another, or between one railroad and an- 
other, or between one motor-truck oper- 
ator and another, or between one steam- 
ship company and another, or between 
one air transportation company and an- 
other. 

10. Laws and regulations which pass 
beyond the boundary of restraint or per- 
mission have a debilitating effect by 
destroying executive ability. 

11. A transportation agency of a 
monopolistic nature, part of its services 
being competitive while the other is non 
competitive, should be permitted to re- 
duce its charges for services in order to 
secure business available or regain busi- 
ness lost. It, however, should not be 
permitted to reduce its rates to a point 
below cost and where rates are reduced 
to meet competition resulting in loss, 
permission should not be given to make 
up losses by general increase in all rates 
or increase of rates on services of a non- 
competitive nature. 

12. There is no evidence of the de- 
struction of the railways in the United 
States due to unregulated competition. 
The railways at this time move more than 
80 per cent of the ton miles of freight 
and receive more than 80 per cent of 
the gross revenue from freight move- 
ments. In the matter of passenger traf- 
fic the railwavs have lost more than three- 
fourths of the business which they en- 
joyed in 1920. However, only a very 
small part of this has gone to other com- 
petitive transportation agencies. The 
majority is being moved by private auto- 
mobile and probably is no longer poten 
tial railway traffic. There seems to be 
no reasonable expectation that this con- 
dition will change and there seems to be 
no evidence that it would be in the pub- 
lic interest that it should. 

13. Every transportation agency 
should be permitted to adjust its plant 
and operations to the present and prob- 
able immediate future traffic.. Such an 
adjustment would be much in the interest 
of the transportation agencies themselves 
and the public at large. 

14. Coordination is an ill defined 
term which should not be adopted as a 
plan of procedure until there is an ap- 
proved definition. 

15. The government should lend aid 
and advice and should encourage the im- 
provement of each individual transporta- 
tion company. 


16. Coordination of transportatibn 


companies of a particular type should 
be encouraged through such laws and 
relaxation of regulation as will assist 
and accomplish this. 

17. Coordination as applied to all 
transportation agencies is of very ques 
tionable value and whenever undertaken 
should first be within each individual 
corporation, then between the agencies 
of a particular type, and finally such co 
ordination between transportation types 
as would appear to be of a positive public 
benefit. 

18. The creation of a few great trans 
portation companies each of which would 
be engaged in railway, airway, water 
and highway transport, by which a few 
companies would be given the sole and 
exclusive right for the transportation of 
passengers and freight in the United 
States, both intra- and interstate, is a 
questionable proposition and should not 
be undertaken until most thorough 
studies have been made to determine a 
public benefit. If, after these studies are 
made, a public benefit does appear posi 
tive, then such transportation systems 
should be established. 

19. The particular service which any 
transportation agency can best render 
and be to tlhe greatest public benefit 
should be determined by the demand of 
the public for that service and should 
not be determined by a governmental 
bureau or administrative officer. 

20. To accept the fundamental prin- 
ciple that an individual or corporation 
is to be denied the right to invest money 
with the attendant risk for what the in- 
vestor thinks a better and more satisfac- 
tory service is indeed questionable. The 
proposal of Mr. Eastman that in the de- 
velopment of all new oil fields the right 
to build and transport oil through pipe 
lines is to be prohibited, is in this cate- 
gory. 

21. The theory that governmental of- 
ficials are more competent to pass upon 
policy and administrative details in con- 
nection with managerial affairs is not 
sound and should be rejected. 

22. Monopoly by legislation by which 
new effort and capital are excluded is 
a questionable policy. The success of 
the operation of transportation agencies 
is dependent upon the same principle as 
has governed all other types of public 
utilities and private business. This suc- 
cess has always been dependent upon 
the efforts and capabilities of the execu- 
tives in charge. Where the government 
assumes the responsibility or dictates as 
to managerial policies and administra- 
tive details, it is to be expected that the 
operation of the properties will be of a 
very mediocre character. 
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Research Reported to the 
A.S.T.M. Convention 


Studies in cement and concrete, steel, iron and bituminous mate- 
rials provide new data for the specifier and the manufacturer. 


interesting procedure for visual 
rating of the characteristics of fresh 
concrete as a supplement to informa- 
tion supplied by tests was described in 
a paper by Harmer E. Davis and J. W. 
of the University of California, 


Conclusion of report begun last week An 
on the activities and developments at the 


Atlantic City meeting, June 29-July 3. 


ESEARCH in cement and concrete 
was reflected on the program by Kelly 
about a dozen papers whose essen- and presented by G. E. Troxell of that 

tial content is briefed below. insti itution. It consists of listing the 

At the University of Illinois a series characteristics to be rated such as con- 
of tests comparing shrinkage of hay- sistency, workability, tendency toward 
lite and ordinary sand-gravel concrete segregation, cohesiven 1ess,  placeabil- 
using 4x8-in. cylinders as test speci- ‘ty, and appearance of formed and un- 
mens revealed that haydite concrete formed surfaces. The or given 
loes not follow the usual relation be- each property are combined into a 
water loss and shrinkage. For ‘quality 


ri index.” 

juring the first in months ; 

there is make hig! d Speed of tesung 
low shrinkage. After years, how- On the 
ever, the shrinkage exceeds f 
that recorded for sand-gravel concrete. sults, 
The probable reason is the. higher i the 
water-cement ratio of the hayd ite con- an 


tween 
} 
example, 


two 


oe tant question of the 
slightly i r t 






reported 
tests on 





crete necessary to produce the same  6x12-ir to 
slump as for the sand-gravel concrete, failure , 1 
this higher ratio resulting from the min., 2 hr. 
water absorbed by the porous haydite and 4 hr. The corresponding rate of 

ggregate. The tests were described in stress ap plication was from 3,870 to 


ee. 0.12 Ib. per 





a paper by F. E. 


z Sq. in. per sec. 
Keranen. } 


Concrete aggregates studies 


A series of tests on the standard 
sodium and magnesium sulphate sound- 
ness test for aggregates repo orted by 
Stanton Walker ( National and and 
Gravel Association) provi ded reason 
for Mr. Walker to urge that the tests 
be modified or that they be used only 
as a guide to quality rather than as a 
basis for n. Difficulty is ex- 


rejection 
perienced in securing unif rm resuits, 


. 4 
the strain, the 








because the temperature of the solution 
and its degree of saturation have im- 
portant effects and are difficult to con- 
trol. Discussion admitted the difficul- 
ties, but claimed that they could be 
vercome by ordinary precautions. 

\ study repo rted by Fred Hubbard 
of the Standard Slag Co., covering tests 
on over 1,000 6x12-in. " cylin an 
some 350 6x6x48-in. beams showed 
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surfaces until the specimens wer 
days old. The effect became quit: 
dent on the 7-day test when the 
ordinate was as much as 0.004. R 
tive strengths were lowered as mu 
8 per cent in tests of 28-day specir 
with this deviation. Differences 
much as 3 per cent were found 
the 0.002 mid-ordinate in the 22 


test. 


Cement fineness test 


\ hydrometer method of detern 
ing the fineness of portland-puzz 
cement, now being used as one of 
acceptance tests for cement for B 
neville dam, 
by S. B. Biddle, Jr., and 
‘lein of the University of Californ 
The tests are being conducted in t 
San Francisco laboratory of the Na 
tional Bureau of Sutaeie. This met! 
od was developed because the puzz 
lanic components of the cement are 
translucent as to make the results 
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curing concrete at low temperatures 
Mr. Mironoff’s tests were carried 
t temperatures close to freezing, about 
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gained in laying concrete roads in 

ter, permitting them to freeze anc 

trozen until milder weather permi 

final hardening to take place. 
commenting on the practical appli- 
tion of Mr. Mironoff’s theory, Mr 
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his test he used portland cements ot 
varying heat of hydration, also high- 
eariy-strength portland cement. His 
tests show that curing at low tempera- 
tures for a long period has little effect 
upon the ultimate strength of some ce- 
ments, although a material increase in the 
ultimate strength of others was recorded. 
He indicated that the heat of hy- 
iration appears to have some bearing 
upon whether or not low temperature 
‘uring produces higher ultimate 
strength. Mr. Bates also called atten- 
tion to the fact that the term “freez- 
ing temperature” in Mr. Mironoff’s pa- 
per is inaccurate, since his tests were 
carried on at just above freezing tem- 
perature. 

Petrographic studies of hydrated ce- 
ment, conducted by L. S. Brown of 
the Lone Star Cement Co. and R. W. 
Carlson of the University of Califor- 
nia were reported by Mr. Brown. Mr. 
Brown stated that a practical conclu- 
sion to be drawn from their studies 
was that cement mortars are inherently 
porous. 

D. O. Woolf of the U. S. Bureau of 
Public Roads described a cone method 
for determining the absorption of sand 
that has been developed by the staff 
f the bureau. The basic principle of 
the test is that sand containing free 
moisture, when tamped into a small 
truncated cone, will retain its molded 
form when the cone is removed, where- 
as if there is no free moisture and the 
sand is surface dry, the sand will slump 
from its molded form upon removal of 
the mold. The method has_ been 
adopted by the American Association of 
State Highway Officials for use in its 
standard method of tests for specific 
gravity and absorption of fine aggre- 
gates. 

Ira Paul of the New York State 
highway department questioned the 
efficiency of the cone method and out- 
lined briefly a modification of the kero- 
sene method that he has developed, 
which, he stated, gives better results 
in much less time. 


Metals testing 


Two papers in the session on test- 
ing outlined respectively the use of a 
novel wedge extensometer and the fur- 
ther development of high velocity ten- 
sion-impact tests which were suggested 
in the paper presented last year, for 
which this year’s Charles B. Dudley 
medal was awarded. The wedge exten- 
someter was described in a paper by 
Wilbur M. Wilson (University of Il- 
linois) which was presented by Pro- 
fessor Richart. It consists essentially 
of a steel wedge with a given taper 
and some suitable means, usually an 
Ames dial, for measuring the move- 
ment of the wedge caused by deforma- 
tion or slip of the material being studied. 
The paper described the  satisfao- 
tory use of the wedge extensometer 
in a variety of tests including deter- 
mination of the vertical deformation of 
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concrete under a steel slab, of slip in 
a riveted joint, and of the bearing 
value of steel cylinders. In discussion, 
F. G. Tatnall (Baldwin-Southwark 
Corp.) referred to the use by the 
American Rolling Mill Co. of a com- 
mercial instrument of this type for thin 
sheet metal testing. 


High velocity tension impact tests 


An explanation of why metals which 
satisfactorily pass required impact tests 
sometimes fail in service was presented 
in the paper on high velocity impact 
tests by H. C. Mann, Watertown Ar- 
senal. Using a special apparatus ca- 
pable of producing velocities up to 
1,000 ft. per sec. (whereas 30 ft. per 
sec. is about the largest experimented 
with previously), Mr. Mann showed 
how each metal has a definite “transi- 
tion velocity” beyond which the en- 
ergy that it may absorb without fail- 
ure drops off rapidly. Velocities up to 
350 ft. per sec. were used. This tran- 
sition velocity is usually far above any 
velocity attained by conventional impact 
machines but, according to Mr. Mann’s 
theory, it is sometimes exceeded in 
service with a resulting failure. He 
concludes that for dynamic loading, 
normal behavior may be expected with- 
in the transition velocity (which is 
measurable), and that consideration 
must be given to the ratio of total en- 
ergy value to the mass or volume of 
material and to surface irregularities. 
Also, that high-velocity tension-impact 
tests reveal the true dynamic properties 
of materials whereas the ordinary type 
of test merely indicates the general 
effect of specimen geometry or form. 
A written discussion by M. O. Withey 
(University of Wisconsin) compli- 
mented Mr. Mann on the paper and 
H. F. Moore (University of Illinois) 
pointed out that Mr. Mann had ven- 
tured into a fruitful field in taking up 
the kinematics of stress. One problem 
which needs attention is the manner in 
which stress or strain energy is dis- 
tributed. Professor Moore instanced 
simple beams subjected to dropped 
loads which exhibit an elastic curve 
suggesting fixed ends. 


Asphalt research 


A group of five papers contributed 
by members of the research staff of the 
Barber Asphalt Co. furnished some sig- 
nificant new data in the field of asphalt 
paving mixtures and comprised the 
bulk of the program for the session 
on bituminous materials. The con- 
tributors were G. L. Oliensis, R. N. 


Traxler, H. E. Schweyer, C. E. Coombs’ 


and Roland Vokac. In three of the 
papers, presented by Mr. Traxler, the 
falling coaxial cylinder type of vis- 
cosimeter played a prominent part. It 
has been selected by the company as the 
best type for rapid and accurate de- 
termination of viscosity, and a study of 
25 different sizes of the instrument re- 
sulted in the selection of a relatively 








small one in which the radius of the 
outer cylinder is } in., of the inner 
cylinder 4 in., and the cylinder lengtl 
1 in. The apparatus that incorporates 
this viscosimeter will measure viscosity 
in 10 to 100 sec. over a range from 
5,000 to one billion poises. 

A second paper described a study ot 
asphalt susceptibility (the change of 
consistency with change of tempera 
ture). The study developed an asphalt 
viscosity index defined as the per cent 
change in viscosity per deg. C. which 
can be applied to asphalts at both 
processing and service temperatures 
The processing viscosities were deter- 
mined by the Saybolt Furol  vis- 
cosimeter and the service viscosities (at 
59 to 95 deg. F.) by the coaxial 
cylinder apparatus. In these tempera- 
ture ranges a log-viscosity versus tem 
perature plot is a straight line, and the 
index is a function of the slope of this 
line. Its use makes it possible to com 
pare quantitatively the susceptibility of 
various asphalts at the high viscosities at 
which they are used and at the fluid « 
sistencies at which they are handled. For 
these two temperature ranges the indices 
of each asphalt are greatly different in 
magnitude. Furthermore, the relative 
order of the susceptibility for the 
various asphalts may be different in the 
two ranges. The study was not made 
with an idea of setting up susceptibility 
as a quality test but merely as a part 
of a general research program. 

Another use of the falling coaxial 
cylinder viscosimeter has been in the 
study of aging, that is, the increase in 
viscosity with time. From the data ob- 
tained it is evident that certain asphalts 
age harden more rapidly and exten- 
sively than others and _ that the 
phenomenon in air-blown asphalt is 
different than in steam- or vacuum- 
refined materials. Adding mineral 
powder to an asphalt has very little 
effect on the rate of age hardening. An 
asphalt aging index was proposed to 
evaluate quantitatively the rate of in- 
crease of viscosity with time. By plot- 
ting a log-viscosity versus log-time 
curve, straight lines are obtained, and 
the index is the slope of these lines. 
The paper states that development of a 
thermally unstable structure within the 
asphalt is probably the cause of the 
age-hardening phenomenon. 

Mr. Oliensis, who had developed the 
so-called spot test in 1933 for detecting 
cracked asphalt, steam refined or 
vacuum processed residuals that have 
accidentally been subjected to higher 
temperatures than normal and the more 
highly blown asphalts that have been 
subjected to the higher temperatures 
for prolonged periods of time, outlined 
a further study of the heterogeneity of 
asphalt in which by a modification of 
the spot test it is made applicable to 
asphalts containing waxy bodies, acid 
sludge bodies and incompatible frac- 
tions. In effect, the spot test is shown 
to determine heterogeneity quantita- 
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tively, whereas previously it was 
regarded only as a qualitative determina- 
tion. Instead of straight naphtha, mix- 
tures of naphtha and xylene are used 
as the solvent, the minimum propor- 
tion of xylene necessary to yield a 
negative spot determining the degree 
of heterogeneity. The paper 
how various types of heterogeneity 
may be corrected by mixtures of 
homogeneous asphalt or xylene. Also 
that gilsonite is apparently the most 
efficient homogeneous asphalt to be 
used in correcting heterogeneity due to 
waxy bodies and that xylene is the most 
efficient in correcting that due to crack- 
ing or overheating. The new quantita- 


shows 


Forecasting Trends In Sewage Disposal 
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tive test is of most value to the plant or 
refinery chemist since the user is only 
interested in whether an asphalt is 
heterogeneous or not. 

Mr. Vokac presented a paper on the 
compression testing of asphalt paving 
mixtures in which such fundamental 
characteristics as modulus of elasticity 
in compression, compressive strength 
and elastic limit are readily evaluated. 
In the testing work, applying loads for 
a uniform rate of deformation was 
found to be more practical than apply- 
ing a uniform rate of increase of load 
on a specimen. The most successful 
rate of deformation used was 0.05 in. 
per minute. Also, room temperatures 


Physical treatment processes will next claim atten- 
tion and biological and chemical methods will be 
improved to give greater stabilization at less cost 


ESPITE the rapid accumulation 

of information on biological treat- 

ment methods made during recent 
years and the utilization of these find- 
ings to improve operation, interest in 
non-biological sewage treatment is in- 
creasing and probably will continue to 
do so for several years. This may be 
accounted for principally by (1) the 
trend toward mechanization of equip- 
ment and the fact that biological proc- 
esses are becoming more and more com- 
plicated, requiring increased skill in 
handling and scientific control, (2) the 
fact that engineers feel more at home 
with non-biological processes which al- 
low them (presumably) to make definite 
calculations concerning construction 
and operation, and (3) the greater com- 
mercial interest in promoting mechani- 
cal and chemical than the 
biological schemes. 


processes 


Biological methods more 
complicated ? 


It is generally assumed that non-bio- 
logical methods, such as_ chemical 
coagulation, are inherently less compli- 
cated than biological methods. This is 
not necessarily the case. At present 
more is known about biological treat- 
ment, both from the standpoint of 
operation and the possible results to be 
obtained than about chemical processes. 
However, it should also be kept in mind 
that most biological treatment processes 
can be improved and applied with 
greater effectiveness. The same _ will 
probably hold for chemical coagulation 
when the factors involved are more 
clearly understood. 

In cases where purely physical meth- 
ods are involved the degree of purifi- 
cation can be increased over present 
methods, but theoretically at least, it is 
doubtful that physical methods can ac- 





RAPID ADVANCES in the art of sewage 
treatment lend interest to frequent re- 
capitulation of the trend of progress as 
related to future development. This ex- 
tract from a paper by Dr. Willem Rudolfs 
presented at a meeting of the Maryland- 
Delaware Water and Sewerage Association 
at Frederick, Md., om May 15, carries a 
note of prophecy based on past and present 
experiences. —EDITOR. 


complish as much stabilization as bio- 
logical methods. In order to accom- 
plish greater purification and stabiliza- 
tion of sewage solids and liquids more 
complex chemical and physical methods 
will be developed. It is not conceivable 
that the mere addition of chemicals and 
the construction of simple apparatus 
will be the only requirements for a high 
degree of treatment at a low cost. 


Chemical treatment less costly ? 


Frequently it is assumed that non- 
biological methods of treatment are less 
costly than biological methods. With 
our present knowledge this is probably 
correct for the intermediate type of 
treatment where not more than 80 per 
cent suspended solids removal and not 
more than 75 per cent biochemical oxy- 
gen demand reduction are required. 
Plant-scale experiments indicate that for 
higher degrees of treatment than those 
mentioned, chemical coagulation be- 
comes in general economically unsound, 
requires extremely careful control and 
is apt to produce irregular results. Put- 
ting it differently: A certain amount of 
energy must be expended for the de- 
struction or stabilization of waste mate- 
rial. When natural forces are employed 
to stabilize putrefactive material energy 
is supplied by the source itself under 
favorable conditions. 

When the destruction or stabilization 
must be accomplished solely by the 
energy applied the ultimate cost may be 








































































(78 deg. F.) are best for such t 
So far as test specimens are conc: 
it has been found necessary to lin 
height to not less than three-f: 
the diameter. Any conventional t 
machine may be used. 

The paper also presented equ 
for determining the modulus of 
ticity and the compressive streng 
terms of density, a development 
eliminates the necessity for maki 
briquettes of the same density. 
was pointed out as making it po: 
to evaluate the constants of a mixt 
on the basis of cores cut from a 
ment in which the cores are rarely « 
of the same height or density. 


Sota eS 


considerably greater. For instance: It 
is comparatively easy to remove 90 | 
cent or more of the suspended material 
by the addition of proper chemicals. It 
is even conceivable that the same 
moval may be accomplished by physical 
means such as stirring mechanisms i1 
conjunction with fine screens or filte 
and settling tanks. But in order to r 
move a similar percentage of biochemi- 
cal oxygen demand an entirely different 
picture presents itself. A certair 
amount, roughly one-third, of the bio 
chemical oxygen demand is in solub) 
form. Even with the best known 
coagulants the material causing this bio 
chemical oxygen demand cannot be r 
moved economically, Extensive expe: 
ments with chemicals, theoretically as 
sumed to be more effective than the bet 
ter known coagulants, show that this 
soluble material cannot all be fixed 
readily or removed — economically 
Chemical reduction of B.O.D. cannot 
compare with biological methods which 
promote hign removal. 

Removal of this B.O.D. cannot be ac- 
complished by physical means, 
when all the suspended solids and ba 
teria are removed. Although the r 
moval of soluble material causing 
B.O.D. can be accomplished by physi 
cal-chemical means such as are 
monly known as_ base-exchange proc 
(zeolites) complicated apparatus 
is required which leads to complexity 
control and increased cost of operatior 4 


even 


con 


esses 


Future possibilities 


What are the possibilities in th 
future: Will biological treatment 
abandoned and reliance placed solely 
upon chemical and physical methods 
will chemical treatment be used only 1 
isolated cases or as an auxiliary to bio 
logical treatment — will sludge b 
handled entirely by physical means? 

I have no doubt that the present trend 
of seeking for non-biological processes 
will continue to increase during the 
next few years. The basic information 
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ire collecting on chemical coagula- 
tion shows that in the future we will 
he able to produce a sparkling, clear ef- 
fluent constantly and at will. The same 
nformation indicates however, that the 
roduction of stable effluents is difficult 
and costly. This automatically limits 
chemical treatment to an intermediate 
type of treatment which may be used 
the vear around where sufficient dilution 
;s available, or where only seasonal 
treatment is necessary for protec- 
tion of bathing places or to prevent 
nuisances. 

[he possibility of using extremely 
ne screens or filters to produce a clear 
effluent (with 100 per cent removal of 
suspended matter) has been proven in 
the laboratory. Sewage has been fil- 
tered at rates of 200 million gallons per 
acre per day to produce an effluent from 
which 80 per cent of the suspended solids 
are removed; filtering at a rate of 750 
m.g.a.d., with the removal of 70 per cent 
suspended solids, has been accomplished 
in an experimental plant without the 
addition of chemicals. There is no ap- 
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parent reason why the rate of filtering 
sewage through a few inches of sand 
cannot be increased to a billion or more 
gallons per acre per day, producing the 
same or even better results. 

Dewatering and _ incineration of 
sludge will be progressively 
but the complexity of equipment will in- 
accordingly. Operation — will 
therefore be more exact and costs will 
be greater. While smaller communities 
will take advantage of the developments 
wherever possible, the sludge digestion 
process will be used for a great number 
of years to come. 

The possibilities for improving exist 
ing biological processes hold excellent 
promise. We are rapidly piecing to- 
gether fundamental facts that explain 
obscure phenomena. For instance we 
know the organic load a given quantity 
of activated sludge can handle, or in 
other words, in order to maintain a cer- 
tain level of purification it has been de- 
termined that a given number of pounds 
of dry sewage solids can be handled in 
a certain time by a definite amount of 


improved 


crease 


dry activated sludge. Studies show that 
environmental factors can be changed to 
increase or decrease the purification Ca- 
pacity of the activated sludge. It is 
therefore only a question of further 
study to improve the available mech 
anism or change certain environmental 
factors so that stable effluents can be 
produced at a higher rate and at lower 
cost. 

The work of Blunk in Germany and 
of Halverson in this country shows that 
the trickling filter 
greatly improved. 

Even with our present knowledge, 
biological treatment will be preferabl 
in certain instances. 

Neither chemical nor physical nor a 
combination of these methods will re 
treatment for many 
Chemical and physical 
methods have their place but they are 
limited in use to intermediary, seasonal 
and auxiliary treatment. It seems ap 
parent that in the next few years con 


process may be 


place biological 
years to come. 


Reinforcing an Old Timber Bridge 


N OLD timber 

l bridge on 
U. S. Route 

No. 19 south of 
Weston, We VB. 
carries some 2500 
vehicles per day 
and in addition is 


used by a _ good 
many children 


bound for a nearby 
schoolhouse. Inas- 
much as the inside 
clearance is only 
144 ft. a very real 
traffic hazard ex- 
isted and it was 
proposed to con- 
struct a sidewalk 
along one side of 
the structure. 

The bridge was 
built about 1880, 
mostly from yellow 
poplar and previous examinations had 
shown that the arch ring was failing due 
to rotting of the members at the springing 
line. The floorbeams, stringers and upper 
chord members were all in fairly good 
condition. The verticals, however, were 
no longer effective because the flattening 
i the arch had ruptured the timbers at 
the connections. Under these conditions 
it was not the part of good judgment to 
attempt to hang anything more on the 
poor old bridge, without strengthen- 
ing it. 

The method of reinforcing was not 





By Arthur K. Erb 
Bridgeport, W. Va. 





RECONSTRUCTED TIMBER BRIDGE in which old arch span of 114 ft. is changed to 
two beam spans of 57 each by inserting steel girders beneath the floorbeams. 


by any means unique, but it was effec- 
tive and will provide many ‘years of 
service with a minimum of expenditure. 
As illustrated, a center bent, using 
12x12 in. timbers 27 ft. long was placed, 
with the posts jetted through 3 ft. of silt 
to the rock streambed. On this were 
placed two lines of 26 in. 151 Ib. girders 
close enough to the floor beams that 
wedges could be inserted to take the 
weight off the arch ring. After the 
girders were in place the arch served 
only to provide stiffness and an addi- 
tional factor of safety. At the abutments 





siderably more will be heard about 
physical methods of treatment. 
the girders rested 


upon sills which 
were placed directly 
upon the existing 
masonry. 

ck he sidewalk 
was constructed on 
brackets using 3x6 
in. stringers and 
cantilevers, 2 - in. 
sidewalk planks and 
$-in. round - steel 
rods for suspenders. 
Two lines of 2x8- 
in. plank _ hook- 
bolted to the sus- 
penders form the 
guard rails. A light 
roof was added, and 
an approach on one 
end completed that 
part of the work. 

To reinforce the 

vertical members 

% in. cables were brought under the 
floorbeams, over the upper chord and 
taken up with turn-buckles. A new 3-in. 
floor was laid lengthwise over the old 
floor. All timber and lumber used was 
Southern yellow pine and all connections 
in the bents as well as sidewalk canti- 
levers were secured with bolts and cast 
iron washers. Special home-made clips 
to fit the 26 in. girders were used to 
secure the ends of the girders to the 
cap pieces and sills. The bridge is 127 ft. 
long with a span of 114 ft. between 
abutments. 
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Building Organization of 
Treasury Department Reorganized 


Engineering forces of Procurement Division decentralized, de- 
sign separated from construction in main office and an inspec- 
tion unit created to cope better with the large current program. 


Washington Correspondence. 


ITH over 500 construction con- 
V \ tracts of federal buildings rang- 

ing from $50,000 to $10,000,000 
in cost, in course of execution and with 
3,000 buildings to keep in repair 
throughout the United States and its 
islands, it has been necessary for Rear 
Admiral C. J. Peoples, director of the 
Procurement Division of the U. S. 
Treasury Department, to have the engi- 
neering division of his office reorganized 
and strengthened. He assigned this task 
to Neal A. Melick, an Ohio engineer 
who has been connected with the public 
works activities of the Treasury De- 
partment since 1909, and, under the 
title of supervising engineer, Mr. Melick 
has set up a decentralized organization 
in the field, employing more than 400 
construction engineers. This is in addi- 
tion to the headquarters staff in Wash- 
ington where fifty more engineers are 
emploved. 


Eight construction districts 


The country has been divided into 
eight districts. Each district is in charge 
of an engineer whose past experience 
has qualified him particularly for such 
responsibilities. Each district engineer 
has been given broad authority so that 
only matters involving policy controv- 
ersies, or change orders of construction 
contracts have to be referred to Wash- 
ington. In this way many of the de- 
lays that characterized the old organi- 
zation under a supervising architect no 
longer occur. 

The district comprising the North- 
eastern states has its main office in Bos- 





ROOM in new materials display section 
being inspected by C. J. Peoples, director of 


the procurement division and Louis A. 
Simon, supervising architect. 
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FIG. 2—ENGINEERING organization of 
Treasury Department, procurement division. 


FIG. 3—ORGANIZATION of supervising architects’ office. 
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ton where E. G. Shuring is in « 

A. B. McCulloch is the engineer adijp 
istering the district made up of ‘Ney 
York and its metropolitan area 
district office for the Middle At 
States is in Washington with Hs 
McAllister in charge. H. G. Ric! 

the engineer in charge of the S 
eastern district with headquarte 
Atlanta. Chicago is the headquarte: 
the district made up of the Great Lal: 
states. A. A. Packard is in charge 
other district is comprised of N 
western states with W. N. Collier ; 
chief. His office is in Kansas City. ° 
Southwestern states make up the sevent! 
district. I. D. Porter, with office 
Dallas, is in charge. The eighth district 
is made up of Pacific coast states a: 
the adjoining states of Idaho, Nevad 
Utah and Arizona. W. A. Newman ; 
in charge of that district with offices a: 
San Francisco. 

There is an assistant district engineer 
an inspection engineer and two mecha: 
ical engineers assigned to each district 
office. They have their necessary com 
plements of draftsmen, clerks and ster 
ographers. 


Design and construction separated 


In the Washington office design ha 
been split away from construction. Fron 
the time the contract is awarded it is 
Mr. Melick’s job to see that it is carried 
out properly and the contractor paid off 

C. H. Branscombe, head of the con 
struction management section, is in im 
mediate charge of the field forces and 
all the actual work of construction 
Award of contracts is made by a board 
of six made up of: E. R. Whitman, 
chairman and special assistant to the 
director of procurement; Neal A. Mel- 
ick, supervising engineer; P. I. Balch, 
administrative assistant to the supervis- 
ing architect; J. H. Schaefer, office 
manager, procurement division, N. S. 
Thompson, superintendent of mechanical 
engineering; and William K. Laws 
chief counsel, procurement division. 


Inspection unit formed 


A newly created inspection unit is 
manned with eleven engineers, each 
chosen for special work. One, for in- 
stance, is a specialist in foundation work 
One deals exclusively with labor 
troubles. Still another is a structural 
designer. All of the eleven are experi- 
enced construction men. They rove 
around the country and are encouraged 
to say what they think and to make 
sure that everyone concerned gets a fair 
deal. Fig. 2 shows the engineernig divi 
sion organization set up. 


Architecture separate 


Completely detached, under the new 
set up, is the architectural organization 
It is under the direction of L. A. Simon 
supervising architect, who has equal 
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- with the supervising engineer. The 
‘tectural organization chart is 
n in Fig. 3. 
e consulting board, an advisory 
nittee on architectural design, is 
up of the following widely known 
‘tect: Charles Z. Klauder, chair- 
Philadelphia; Aymar Embury II, 
York; Philip Maher, Chicago; and 
Shepley, Boston. Mr. Simon 
sits as a member of this board, 
ler Mr. Simon, W. G. Noll serves 
iperintendent of architecture. T. C. 
ks is superintendent of structural 
ring. The superintendent of me 
al engineering is N. S. Thompson, 
|. W. Ginder superintends the 
tectural engineering work. 
architectural organization, one 
the largest of its kind, designs and 
nletes working drawings and _ speci- 
jons for all federal post offices, court 
uses, Public Health Service hospitals 


Ice Prevention 
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and quarantine stations, as well as work 
for other départments. It also super- 
vises the preparation of working draw 
ings and specifications under contract by 
private architects and performs all other 
necessary work prior to the award of 
construction contracts. 


Building materials display 


In connection with the current public 
building program a score of rooms in 
the building occupied by the procure- 
ment division have been assigned to the 
various leading materials associations to 
exhibit their products, showing the ulti 
mate results which can be obtained in 
the design of federal buildings. For this 
purpose associations have ex 
pended over $100,000 under architec 
tural guidance, to make their displays 
into an artistic exhibition of high merit 
that will be reflected in an advanced 


these 


Decreases Flume Outages 


Despite temperatures of 40 deg. below zero, water 
supply to Canadian power plant is maintained by 
covering flume and keeping pond level above intake 


By E. E. Carpenter 
Consulting Engineer 
British Columbia Electric Railway Co., Ltd. 
Vancouver, B. C. 


INTER operating conditions on 

a 3-mi. wood flume serving the 
Barriere hydro-electric plant in 
British Columbia have been greatly im- 
proved by relatively simple expedients. 
(he winter operating record has been 
so changed that the output of the steam 
tandby plant has been reduced from an 
verage of 15.6 to 1.1 per cent of the 
total power output of the system. This 
mprovement has been accomplished 
lespite the fact that winter tempera- 
tures have been much lower since the 
hanges were effected than before. The 
nter of 1935-1936 was particularly se- 
ere; except for the last two days of 
february, 1936, the temperature re- 
ained below freezing all month and 
netimes maximum temperatures were 

low as 12 deg. below zero; for 23 
lays of the month minimum tempera- 
tures ranged from zero to 40 deg. below. 
Nevertheless, the flume continued to 

netion continuously throughout this 

riod, a record which is believed to be 

e result of modification of the original 

ign. 

The Barriere plant serves the city of 
Kamloops, B. C., with the aid of a steam 
generating plant located at load center. 
lhe hydro plant utilizes the water of 
Barriere River, a tributary of the North 
Thompson River. Essential features of 


(Removable sections in l6ft lengths, 
! Walk board l0'or /2"wide _ +“ 
Ke>  /"shiplap- Ke 


\ 







4°56°'@4- Col” 








J 
re 
i | scab 
: | gi / | 
S f : 
© x4"cleats .. 
:* Ps 
. * 
‘ h 
6-15" N 
“4/5 


| ib 2 
ec | enettettestectenttsteetentaen { Bh ca! S 
a : 4 ae 


4° 6"@ 4°C.toC- 


WOOD FLUME showing the protective 
cover which put a stop to low temperature 
outages at a British Columbia hydro plant. 


the system are a low diversion dam of 
the log crib type, a timber flume 17,700 
it. long (with an inside section 8 ft. 14 
in. wide by 5 ft. 8 in. high), and two 
42-in. wood-stave penstocks 380 ft. long, 
which deliver under a head of 190 ft. to 
two 750-kva. generating units. 

Only limited pondage is afforded by 
the diversion dam, and there is practi- 
cally no forebay capacity at the head of 
the penstocks. The flume gradient is 1] 
in 1,000 and the calculated velocity at 
peak load is about 4.75 ft. per sec. From 
the powerhouse a transmission line 45 
mi. long carries the power to a substa- 
tion in the city of Kamloops, where the 
energy is used for general light and 
power service. 

The plant, built in 1915 by the city of 
Kamloops, was operated as a municipal 
utility until 1930, when the entire sys- 
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throughout the nation. 
The new developments in gla 
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synthetic materials find beautiful es 
pression here. Quarry products are 
resented by ~ imple S of gramte, lime 
stone, sandstone, and marbles. 
show their wares in terra cotta ot 


colors and designs, both for exterior 
and interior use. Brick and tile 
all parts o1 the nation are found 1 
dreds of samples. 





Ores find their place in the decorative 
and utilitarian use of steel, aluminu: 
bronze, and as allovs. Woods 
parts of the country with vari 
and finishes are laid in different patter 

This extensive exhibit is oper 
architects, contractors or to those 


are contemplating building. 
that it is a more extensive exhibit 
building materials in finished form than 


ever before has been assembled 


tem and its properties were purchased 
by the British Columbia Electric Rail 
way Co., Ltd. After this transfer of 
ownership an investigation of all condi 
tions surrounding operation revealed 
that for six years prior to 1930 there 
had been excessive cost for steam-gener- 
ated power made necessary by flume 


outages. The conditions during this 
period and the causes of standby opera- 
tion are shown in Table I. In other 


words, despite the fact that there was 
no lack of water at the point of diver- 
sion, only 84.4 per cent of the powe1 
output was hydro, while the remaining 
15.6 per cent was supplied by steam 
generation. 

The causes of this heavy demand on 
the standby plant were found to be, in 
the order of their importance, ice condi- 
tions. flume maintenance, flume breaks, 
moss in flume, limitations of flume- 
carrying capacity due to poor condition 
of structure, transmission line and gen- 
erating equipment outage and lack of 
regulation at diversion. Percentages 
under these class‘fications are shown in 
Table I. 

After the general survey of operating 
conditions the power company decided 
(1) to cover the flume, thereby alleviat- 
ing ice conditions; (2) to build a 
second storage reservoir in the upper 
reaches of the river to improve winter 
regulation at the flume diversion point 
and to maintain a more constant pond 
level, thus avoiding the frequent break 
ing up of the ice cover and the loss of 
its insulating effect on the water drawn 
into the flume; (3) to raise the flash 
boards in the wasteway of the diversion 
dam 24 to 5 ft. during the winter 
season; and (4) to make gradual but 
continual improvement in the standard 
of maintenance in the flume structure 
itself. 

By way of trying out these measures 
an experimental section of the flume } 
mi. long was covered in 1931 with 1-in. 
shiplap. This cover was merely laid 
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TABLE I—STEAM POWER REQUIRED BY REASON OF HYDRO OUTAGES 


Headings show cause of outage; period covered, 1926 to 1930 inclusive) 


Flume 

Mainte- 

Ice nance 

Five vear total, kw.-hr. 1,951,535 1,460,130 

Five vear mean, kw.-hr. 390,307 292.026 

Per cent of steam 40.6 30.3 
Per cent of total (hydro. 

and steam). . . 6.4 4.7 2.5 


Flume 
Breaks 
785,150 
157,030 
16.3 


Line and Flume 


Regula- Plant Capac- 
Moss tion Outages ity Total 
239, 180 26,400 81,420 268,290 4,812,125 
47,836 5,280 16,285 53,658 962,425 
4.9 0.6 tae 5.6 100 
8 ax0nee C.3 0.9 15.6 





TABLE HI—OPERATING RECORD, 


1926 TO 1935 INCLUSIVE, HYDRO 


AND STEAM 


PLANTS 
Steam Power 
(kw.-hr.) 
Hydro Steam Total Because of Ice 
Total kw.-hr. for six years, 1926-1931 incl.* 32,556,808 4,830,710 37,387,518 1,954,805 
Mean kw.-hr. for six years, 1926-1931 incl.* 5,426,135 805,118 6,231,253 325,801 
Per cent of total 87.1 12.9 100 mae 
Total kw.-hr. for four years, 1932-1935 incl. ** 27,201,177 299.590 27,500,767 217,630 
Mean kw.-hr. for four years, 1932-1935 incl. ** 6,800,294 74,897 6,875,192 54,407 
Per cent of total 98.9 11 100 0.8 
*Minimum temperatures in this period ranged from — 6 deg. F. to — 28 deg. F 
**\Minimum temperatures in this period ranged from — 14 deg. F. to — 40 deg. F. 





but it 
Observa- 


on the top of the flume, 
pletely closed the flume box. 


com- 


tions of this section during the ensuing 
indicated that the would 
be of essential value in correcting ice 
troubles. Accordingly, during the sum 
mer and fall of 1932 all four of the 1m 
provements mentioned made. 
Since the four changes in orizinal 
design were made there has been a four 
vear operating period in which to ob 
results. The remarkably favor- 


winter 


cover 


were 


serve 


TABLE UI—COSTS OF IMPROVEMENTS 
TO SYSTEM 


North Barriere storage dam, log crib with 


rockfill and spillway . $26,900 

Covering flume with |-in. shiplap and rais- 
ing flashboards in spillway 5,500 
Constructing 2,200 ft. bypass fume 22,100 
$54,500 





able showing is indicated in Table II, 
which shows that the percentage of 
steam power has been reduced from 12.9 


Supreme Court Enjoins 


Wasteful Water Use 


ECOGNIZED rights of a state to 

a specified share in the water of 

an interstate stream are upheld 
and enforced by the decision of the 
U. S. Supreme Court on June 1 in a 
complaint of Hyoming vs. Colorado 
growing out of the famous Wyoming- 
Colorado water litigation of some years 
ago. In the earlier decision the respec- 
tive water claims of appropriators in 
the two states of the flow of the Lara- 
mie River, tributary of the North 
Platte, were decided on the basis of 
priority ; prior appropriators in Wyom- 
ing were held to have rights superior to 
those of subsequent appropriators in 
Colorado. The decision was based on 
the doctrine that, since both states 
follow the appropriation principle in 
their own water adjudication, the same 
principle is controlling in their rela- 
tions to each other. 

Subsequent to that decision various 
diversions were made in Colorado, with 
the consent of the state authorities, that 
violated the decreed division of rights. 
The case decided on June 1 was brought 
by Wyoming to enjoin these diversions. 

The decision recognizes the right of 
Colorado appropriators to transfer, ex- 
change or sell water rights as between 
themselves, so long as the total quantity 
decreed to Colorado is not exceeded and 


provided the exchange is permitted and 
recognized by the state authorities. The 
court says of its prior decision that 
“The thing which the decree recognizes 
and confirms is ‘the right of the state 
of Colorado or of anyone recognized by 
her as duly entitled thereto to divert 
and take’ the water included in the 
designated appropriations.” 

The decision introduces an important 
new doctrine in respect to wasteful use 
of water. The earlier decree fixed a 
particular diversion at 4,250 acre-ft. per 
annum for the irrigation of 4,250 acres 
of native hay meadows, but the actual 
diversions in recent years have ranged 
from 36,000 to 62,000 acre-ft. per year, 
it was complained. Colorado’s defense 
was that return flow reduced the actual 
consumptive use to the amount fixed in 
the decree. The court says: 


“Water is being applied to the native- 
hay meadows by a process of continuous 
flooding whereby 10 or more acre-feet are 
put on each acre during the irrigating sea- 
son of 50 or 60 days. That this is a dis- 
tinctly wasteful process is obvious. It is 
true that when water is so applied a con- 
siderable portion ultimately finds its way 
back into the stream ... But it is also 
true that a material percentage of the water 
is lost by evaporation and other nautral 
processes and that there is no way of de- 
termining with even approximate certainty 





to 1.1 and the corrseponding pe 
attributable to ice troubles has 
duced from 5.2 to 0.8. 

The costs of the changes w! 


complished this result are ¢ 
Table III. The Barriere bypa 
mentioned in this tabulation 


strictly chargeable to improvem 
cause it includes the rebuildi: 
section of flume washed out in 1 
replaced at that time with a 66-in 
stave inverted siphon. 

After ice troubles in the flume h 
remedied by an effective wood 
was found that the siphon was aff. 
low temperatures which the cover: 
would withstand. Hence, it beca 
visable to rebuild the so-called 
fiume. This was done in 1934, an 
then the siphon has not been us: 
ing the winter. As the cost of 
generated power in Kamloops i 
2}c. per kw.hr. it is apparent th 
stantial savings have been mad 

In developing the revised des 
writer acknowledges the valual 
operation and assistance of C. E 


principal assistant engineer; FI. H 
Hatch, constructing engineer, a 
North, manger of the Kamloo; 


vision, British Columbia Electric 
way Co., Ltd. 


how much of the water returns 
stream. Colorado insists that the d 

in fixing the measure of these meado\ 
appropriations, refers to the amou 
water consumptively used and not t 
amount taken from the stream int 
ditches leading to the place of use 
thing dealt with by the decree is des 
therein as the right to ‘divert and take’ 
from the stream and its tributaries a 
designated amount of water. We 
these words refer to the water taken f: 
the stream at the point of diversio: 

not to the variable and uncertain part 

it that is consumptively used. As 
plainly shown that diversions are 
made under these meadowland appro; 
tions in quantities largely in excess of 1! 
amount fixed in the decree, we thin! 
injunction should issue forbidding furt 
departures from the decree in this regard. 


} 


Wyoming also complained that it 


representatives were not permitted t 
measure water at the points of diver 
in Colorado. The court says that 


evidence “tends to show a need for im- 
proving the means and methods of meas- 


uring the diversions, for keeping 
curate and complete records 


of Wyoming full access to both 

measuring devices and the records. 

While the problem of measuring and | 
cording the diversions is a difficult o 
we entertain the hope that the two stat 
will by cooperative efforts accomplis! 
satisfactory solution of it... . Wyo 
ing will be given leave to appeal lat 


on for an appropriate order respecting 


the measurement and recording of 
diversions in the event the two sta! 
are unable to agree.” 


thereof 
and for according to the representatives 
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California’s Friant Project 


Congress having provided the money, the southern part of the 


ereat Central Valley project to save the San Joaquin Valley will 


soon be under construction—Friant dam is the principal element. 


ITH the $16,750,000 appro- 
W rrisica by Congress a_ few 
weeks ago, Friant Dam and the 
large San Joaquin Valley cana! 
with it, cons stituting a major 
n California’s Central Valley 
‘t, are to be put under construc- 
is quickly as surveys and plans 
completed. The U. S. Bureau 
Reclamation has more than 200 men 
field survey work on the project, and 
bureau’s Denver office is rushing 
en work. 


Part of Central Valley project 


The Friant unit is the first part of 
the comprehensive Central Valley 
project, to be built because the southerly 
portion of the San Joaquin Valley is 
suffering from a serious deficiency in 
supply, which already has 
forced the abandonment of many 

sands of acres of orchards and 
farms. As planned by state authori- 

s, Friant Dam was estimated to cost 
$14,000,000; just what the cost will be 
un the plans to be drawn by the 
Bureau of Reclamation has not been 
announced, 

Field work has concentrated on 
those features whose construction could 
be started earliest. The work done 
since the bureau has taken over super- 
vision is an extension of work pre- 
viously done by the state. Earlier in- 

stigations made by the state were for 
the purpose of developing a project 
plan and for determining costs; for the 
general plan see ENR May 18, 1933, 
p. 619; July 19, 1934, p. 85; Oct. 17, 

1935, p. 552, and March 12, 1936, p. 
394. Work done under supervision of 
he Bureau of Reclamation includes in- 
estigations and surveys for construc- 


e water 





Friant dam site 


The bureau’s parties had surveyed 
6,300 acres up to the first of June in- 
luding the dam site, gravel pits and 
camp sites. Topographical maps cover- 
ng these areas have been finished. 
Work on the dam foundations has in- 

ided putting down three 36-in. Calyx 
rill holes totaling 164 ft. in depth and 

diamond drill holes with a total 
ength of 863 ft. Favorable condi- 
ns in the rock (reported to be gneiss 
and schist) are said to be indicated in 
all of the holes put down thus far. In 
addition to the drilling, contract has 
been awarded for two 5x7 ft. explora- 
tion tunnels. One of these is being 
driven into the abutment on each side 


of the river. One of these tunnels is 
just starting, the other has been driven 
in about 50 it. 

In searching for suitable aggregate 
deposits, six tracts of land have been 
examined. The most pt romising con- 
taining material suitable for construc- 
tion purposes, is located about 2 mi. 
downstream from the dam site. At 
this location the overburden is about 
6 it. deep and the gravel deposit 
averages about 14 ft. in depth over a 
145-acre area. The quantity of aggre- 
gate is reported to be ample for all re- 
quirements at Friant Dam. 


Two main canals 


From Friant Dam two main canals 
are to extend north and south respec- 
tively, both following along the east 
side of the San Joaquin Valley. The 
Madera Canal, to the north, will have 
a total length of 35 to 40 miles. The 
Friant-Kern Canal, extending south, 
will be about 157 miles long, terminat- 
ing at Kern River. Survey work -on 
both these canals is now under*way on 
the basis of a capacity of 3,500 sec.-ft. 
at point of diversion on the Friant- 


89 
Kern Canal and 1,500 sec.-ft. at d 
sion point in the Madera Canal. 1 
method of procedure is to run | 
liminary lines to develop general 
formation about the most likely 
and to follow with more exact 
studies. Thus far final location su 
have been completed on 10 miles of 
Madera Canal and 17 mil 
Friant-Kern Canal. 

As soon as final location h 
made, right-of-way agents begin 
field work. When their findi 
reported, the appraisers take 
formation compiled as a basis 
praisals. Thus far a_ portion 
canals on which final location has lh 
made, both to the north and 
the dam site, has been apprais« 

As rapidly as field data are asse1 | 
they are forwarded to the bh 
Denver office, where final designs are 
being prepared. All field work is be 


ing pushed to completion as rapi<l 
required to permit 
specifications and advertisement of co: 
struction contracts. The indicati 
are that contracts for construction on 
the Friant division will he advertised 
in the late summer or early fall. 

The project is now in the hands of 
the United States Bureau of Reclama 
tion, John C. Page, acting commis- 
sioner, Washington, D. C.: R. F. 
Walter, chief engineer, Denver, Colo. 
The field work in California is under 
the direction of Walker R. Young, con- 
struction engineer, Sacramento, Calif. 
The present tentative schedule for calls 
for bids and awards is as follows: 


the issuance 


TENTATIVE SCHEDULE OF WORK ON THE CENTRAL VALLEY PROJECT 
San Joaquin Division 


Feature 


Sta. 0—Sta. — le oie Eso a 

Sta. 312—-Sta. 780.... 

Dry Creek Siphon......... 

Sta. 780 on........ 
Madera Canal: 

Sta. O—Sta. 380... ... 

Sta, 380-—Sta. 704.. 

Sta. 704 on.. didi 

PES. 3:5 a Rsi-crevis shed 


Contra Costa Division 


Contra Costa Canal: 
Sta. 0—Sta. 300.. 
Sta, FOB OMsc. cscs’ 


Kennett Division 


Dam foundation investigations (by contract) . 

Dam foundation investigations (by force account) 
Kennett Dam 450-ft. high.. 4 

Kennett Dam 5235 ft. high.. 

Kennett Dam. Excv. 

R. R. relocation to Mile 272. 

Highway relocation... .. 

Additional railway grading. . nates 

R. R. and right of way surveys. pole € ane ieai”s 


Specifications Contract 
Cost To Be Issued Letting 
$15,000,000 July 10, 1936 Aug. 25, 1936 
1,500,000 July 15, 1936 Aug. 25, 1936 
1,850.000 Aug. 15, 1936 Sept. 25, 1936 
225,000 Aug. 15, 1936 Sept. 25, 1936 
2,000,000 Oct. 1, 1936 Nov. 19, 1936 
1,000,000 Aug. 1, 1936 Sept. 10, 1936 
1,500,000 Sept. 15, 1936 Oct. 25, 1936 
1,000,000 Oct. 1, 1936 Nov. 10, 1936 
150,000 Sept. 1, 1936 Oct. 10, 1936 
$500,000 Aug. 15, 1936 Sept. 25, 1936 
1,000,000 Oct. 1, 1936 Nov. 10, 1936 
$125,000 June, 1936 July 20, 1936 
50,000 : 
117,000,000 Probably fall of 1937 
130,000,000 ses s 
bah dh dems Oct. 1, 1936 Nov. 15, 1936 
7,000,000 Sept. 15, 1936 Nov. 1}, 1936 
2,000,000 Sept. 15, 1936 Nov. 15, 1936 
6,000,000 Nov. 1, 1936 Dec. 15, 1936 
100,000 





Designations Changed for Hollow Masonry Units 


HE ABANDONMENT of the use 

of values of water absorption as 
designations for the various classes of 
structural clay tile has been voted by the 
American Society for Testing Materials 
committee on hollow masonry building 
units. For load-bearing tile the class 
formerly designated as 5-16 will now be 


designated as LBX and that formerly as 
16-25, as LB. The intended use of these 
two classes has been defined in terms 
which are believed to be more useful to 
the builder. The use of tile classed as 
LBX is not restricted, whereas those 
classed as LB are intended for use only 
where not exposed to severe frost action. 
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Welding Builds a Factory 









All nine buildings of the new Electro-Motive Corp. plant involving 2,600 tons of 


steel are completely welded—Features include girders to carry 


HE FIRST 
large indus- 
trial plant to 
be built entirely of 
welded construc- 


tion went into 
productionin 
Aprit at da 


Grange, IIl., mak- 
ing diesel locomo- 
tives for the new 
high speed trains 
and other railroad 

Owned 
Electro- 
Corp., a 
General Motors 
subsidiary, the 
new plant involv- 
ing 2,600 tons of 
steel represents 
the largest struc- 
tural welding job to be undertaken since 
the depression, and is among the largest 
on record. The framing of the main 
erection shop includes some notable plate 
girders that carry a 200-ton all-welded 
crane. the largest yet operated on a 
welded structure. The design of these 
girders and of the crane and the make-up 
of the trusses and other elements ot the 
frame give the job a prominent place in 
the field of welded construction. 

The plant, as initially built in the fast 
time of nine months, comprises a group 
of nine buildings covering about 34 acres 
and including a three-story office build- 
ing and a boiler house. The manufac- 
turing facilities in the other seven build 
ings represent one-quarter of the ultimate 
lavout, which will be progressively de- 
veloped in quarters, as business dictates. 
The main building 550x170 ft.—houses 
the erection shop and the machine shop. 
It is enclosed in 57,000 sq.ft. of steel sash 
continuous at the corners. The main 
erection shop has a clear span of 104 ft. 
with 49 ft. clearance under the roof 
trusses. It consists of 24 locomotive 
construction bays, most of which are 
served by tracks laid tranversely in the 
aisle. The individual bays have been de- 
signed for specific steps in locomotive 
construction and are closely related in 
function to adjacent facilities for heat 
treating, sand blasting, painting, and 
Warehousing, which are housed in indi- 
vidual structures that open directly into 
the main erection aisle on the east. 


services, 
by the 
Motive 






a 


200-ton all-welded crane. 





FIG. 
locomotives—this 
farmland is entirely of welded construction. 
Private water supply, sewage treatment and 


I—MODERN as its product—diesel 
new plant on _ Illinois 


power plant make it self-sufficient. 


Adjoining the erection shop as an aisle 
on the west is the machine shop with 
a clear span of 64 ft. and a length, as in 
the main aisle, of over 500 ft. Trans- 
verse monitors provide for permanent 
lighting and ventilation in this part of 
the plant, and the largest section of steel 
sash ever erected comprises its 550 ft. 
west wall. The office building, a modern 
three-story air-conditioned — structure, 
was described in Engineering News- 
Record, March 19, 1936. 


Private water supply and 
sewage plant 


Since the 74-acre site is literally out 
in the country, sewage and water supply 
facilities had to be provided. These were 
made adequate for the ultimate plant, 
and the boiler installation which is used 
for heating can be adapted to meet future 
demand. The water supply system con- 
sists of a 1,600-ft. well, and furnishes 
water at a rate of 310 gal. per min. to a 
200,009 gal. reservoir 72 ft. square. Sew- 
age runs by gravity to a sump in the 
base of the boiler house stack from where 
it is pumped to the sewage disposal plant. 
This plant consists of an Imhoff tank, a 
dosing chamber, slow sand filters and a 
sludge drying bed. The filters discharge 






into a 
storm drai: 
Power fo 
operation 
plied by dic 
gines on te 
nected to ar 
tric 
Two eng 
which will 
test at all 
will 
to meet th: 
requirement 
in additior 
current 
by locomot 
testing can a!- 
made avai 
The test r 
at the north 
of the building a 
because of the necessity for changin: 
engines on test at frequent interval: 
section has been fitted with a rem 
roof so that it can be served by the c: 
in the machine shop aisle. 
The plans for increasing the ca; 
of the plant were quite definitely w 
out. Thus the first expansion wou 
by doubling the initial length of the | 
ent main shop. In this way the 20) 
crane, a 40-ton crane, and a 30-ton « i 
in the main erection aisle and the | 
20-ton cranes in the machine shop w 
be available for service over an ) 
double that of the present struct 


gener 


be ad 


gene! 


ot 
Further expansion would be along 
the building to the west and would 
tail removing the existing exterior 
of steel sash. In Fig. 1, taken lox 
west, this wall is on the far sid 
the building. Column footings in 
wall will accommodate another cran 
umn, and the building columns will 
port the roof of the extension. 

In spite of its many special and mod 
facilities referred to above and cove: 
more fully in the first two of the artic 
in the series on modern industrial bu 
ings (ENR, March 5 and 12, 1936) 
most significant characteristic of t 
plant from a technical standpoint is 
all-welded framework. A major part 
the welding was done in the structu: 4 
shop of the contractor, located in Cle 3 
land. Thus, of the 50,000 ft. (74 ton a 
of electrode used, only 17 per cent w 
applied in the field. This large amouw 
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i preciably, since the roof trusses, columns in the Electro-Motive Corp. plant. The ie 
ie nd crane girders came to the job In truss joints using notched members con- ' 
ya pieces weighing from 5 to 8 tons which tribute to rigidity and compactness. S 
: . could be raised readily by crawler cranes. & htichink shay 
: : columns except for the top chord of the 746s, Sispan i 
1 4 Columns erection shop trusses. For this connec- y a asia i 
; tion a split-beam section is shop welded * } | girder 
A Separate columns are used to support to the upper chord of the truss, to serve db I 
p 3 the crane girders and the roof trusses, 4S a bearing seat on top of the column . 
_ | that three column units are required — Which is finished in the shop with a plate. Column-Truss Connections 
i the line between the machine and A similar bearing-type connection 1s | 
ction shop aisles. The building col- used at the ends of the machine shop the diagonals split 6-in. I's. Likewise | 
in, a 24-in. wide-flanged 74-Ib. sec- trusses that rest on the west wall in the erection shop trusses, each oi 
Ai in, is 65-ft. long, the machine shop columns, which weighs 7 tons and has a span of 
" lumn, a 12-in. 32-Ib. section is 25-ft. 104 ft., the chords are one-half of a | 
i. g and the erection shop column, a Trusses 24-in. 80-lb. wide flange section while 
. -l-in, 112-Ib, section, is 33 ft. long. The the web members are split from sections 
umns are tied together by stub beam The extensive use of the split beam as varying in depth from 12 to 7 in. All 
tions welded on 3 ft. centers vertically noted for the details on the building col- longitudinal bracing frames have a simi- 
; s shown in Fig. 5. This same view — ummns is extended to the trusses, all mem- lar makeup. : 
t ows the simple triple-column base de- bers of which are of this section. Thu The 104-ft. trusses vary in depth from 
- il developed with channels, plates and in the machine shop trusses which have 9 ft. 1} in. at the ends to 11 ft. 4 in. at 
a 4 plit-beam sections. a 68 ft. span, center to center of columns, the center. The 68-ft. trusses are 10 ft. 
n 4 russ connections to the building col- the top and bottom chords are tees made 6 in. deep at the west wall and 7 ft. 9 in. 
- : imns are equally simple, consisting of from one-half of an 18-in. 47-Ib. section. deep at their inner end. The trusses 





plit-beam brackets shop welded to the The verticals are split 8-in. sections and are spaced 24 ft. apart. 
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FIG. 3—DIESEL LOCOMOTIVES on the production line are moved into the 
various construction bays by the 200-ton overhead crane which spans 100 ft. 
across the erection aisle of the main building. Machine shop aisle is at the left. 


With the exception of two locations, 
all the 104-ft. span trusses are alike. 
One of these locations is at the expansion 
joint at the center of the building. Here 
double trusses 3 ft. 3 in. on centers are 
used, each of which is of lighter con- 
struction than the standard truss. Two 
other special trusses span the erection 
shop, also near the center of the building. 
These trusses were installed to facilitate 
erection and future servicing of the 
200-ton crane. A 36-in. 150-Ib. girder 
beam 24 ft. long is framed between the 
two trusses, to provide a support for 
the necessary blocks and falls. The top 
chords of these heavy trusses are split 
24-in. 100-lb. sections, and the other 
members are also heavier than those in 
the standard truss. The maximum stress 
in these top chords was calculated to be 
231,600 Ib. Under a load of 52 tons, 
the largest crane erection piece, the de- 
flection of these trusses was only # in., 
attesting to their rigidity. 

The heaviest trusses in the building 
span the machine shop at the south end, 
adjacent to the office building (Fig. 1). 
Designed to support a future drafting 
room, these two trusses have top chords 
consisting of one-half of a 30-in. 124-in. 
section designed for a maximum stress 
of 263,000 Ib. 

No gusset plates are used in the 
trusses, and the joints were made com 
pact and rigid by the interesting expedi- 
ent of notching the flanges of the web 
members to fit over the stems of the 
chora sections. This arrangement also 
placed all T-section stems at a joint on 
the truss center line and aided in reduc- 
ing weld eccentricity. 

Three cranes of 200-, 40- and 30-ton 
capacity respectively operate in the eréc- 
tion shop. The machine shop is served 


by two 20-ton cranes. The 200-ton crane 
is the largest ever operated on a welded 
structure, and the crane girders are, 
therefore, of more than usual interest. 
They carry exceptionally heavy crane 
rails weighing 175-lb. per yd. These 
girders, which extend the full 550 ft. 
length of the erection shop, are designed 
for 24 ft. spans except in one bay where 
48-ft. is required to furnish an entrance 
for a gantry crane. Built up entirely of 
plates, except for flange angles and angle 
stiffeners over the columns, the girders, 
weighing about 5 tons for each 24 ft. 
span, were completely welded in the 
shop. 

The webs of the 24 ft. girders are 
54x}-in. plates and the bottom flange is 
a 16x{-in. plate. The top flange is com 
posed of a 30x1}-in. plate with a 6x4x}- 
in. angle along each edge. Stiffeners 
consists of 7x4-in. plates. At the ends 
of the girders, over the columns, 8x8x]1-in. 
angles are used for stiffeners. Splice 
plates set between the legs of these angles 
are 10xj-in. Similar makeup character- 
izes the 48-ft. girder in which the main 
elements are a 72x1-in. web, an 18x1-in. 
bottom plate, a 35xl-in. top plate and 
two 6x4x4-in. angles, 

Because of the current interest in 
structures subject to dynamic 
loads, the loading conditions for these 
girders are interesting. The wheel load 
of the 200-ton crane fully loaded is 141 
kips, and of the 40-ton crane is 85.1 kips. 
For maximum vertical moment on the 
24-ft. girders, two wheels (one truck) 
of the 200-ton crane and one wheel (one 
truck) of the 40-ton crane were con- 
sidered to be in the span, and 15 per cent 
impact was used. The resulting moment 
is 22,095,000 in.lb. For end shear, both 
trucks (four wheels) of the 200-ton crane 


welded 





FIG. 4—LARGEST WELDED CRANI 
built carries four 50-ton hooks and 


15-ton auxiliaries. The twin girders hav: 
a span of 100 ft. Note the building girder 
upon which this huge mechanism operates 


were placed in the bay, with one \ 
just inside the support. An impact 
25 per cent was used giving wheel loa 
of 176.5 kips. The resulting shear 
379,800 1b. Maximum column reaction: 
are 486,000 Ib. vertical and 25,830 
horizontal. 

For the 48 ft. spans, both the 200- and 
the 40-ton cranes are considered as loads 
giving a maximum moment of 41,840),(i 
in.lb. and an end shear of 328,700 Ib 


Welding design and procedure 


The welding design for all of the co 
nections was based upon usual unit 
stresses for static loads; in the case oi 
the crane girders, which are subjected 
to moving loads, from 15 to 25 per cen: 
impact was added to the maximum stat 
load, and no increase in unit stress 
used. 
to keep all but a very few welds d 
to }-in. size and these could be m 
with one pass of the electrode. Cov: 
electrodes of 4 and Ys in. size were us: 
All welding was by hand, with the n 
bers in the shop assembled in jigs 
clamps. No overhead welding was | 
mitted either in the shop or field. 1 
shop work also required consider 
flame cutting especially in notching 
ends of the truss members, to permit c« 
pact joints. Machine operated torc! 
were used in order to achieve sm 
edges and a reasonably accurate wi 
of notch. 

The most difficult welding occurred 
the shop fabrication of the crane girde: 
in which it was necessary to av 
shrinkage stresses and distortion in t 
flange plates. A step-back procedure 
laying the bead between the web a 
flange was adopted and carried out by 


Joint proportioning was such a- 
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FIG. 5—WELDED FRAMEWORK being 
erected. Top: Trusses spanning the ma- 
chine shop aisle. Bottom left: Crawler 





welder starting at each end of the girder 


nd working toward the center. Each 
elder placed 18 in. of weld at a time 
vays working backwards from the far 
| of the 18-in, increment. 


The largest welded crane 


[he 200-ton crane, itself weighing 205 
is the largest all-welded crane yet 
ult. It is equipped with four 50-ton 
ks and has a one-piece all-welded 
lley frame and one-piece all-welded 
d trucks, with all-welded box girders 
id bearings. All the gears and pinions 


ire enclosed in welded oil-tight cases. 


The girders of the crane, spanning 100- 


it. across the erection shop, are fabricated 
trom plates varying in thickness from 
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cranes setting 104-ft. span roof trusses over 
the erection aisle. Bottom right: Base 
detail of a three-column unit. 


% 
: 
: 
P 
> 
, 
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Ys to 1h in. Each girder weighs about 
40 tons and required three flat cars to 
accommodate it during shipment to the 
plant. The trolleys were shipped in cars 
with specially constructed wells, in order 
to negotiate railroad clearances. 

Although the Cleveland Crane & En- 
gineering Co., designers of the crane, 
had built several hundred welded box 
girders, some of over 100 ft. span, the 
two required for the 200-ton Electro- 
Motive Corp. crane are the largest yet 
attempted. At the same time they are 
the strongest per pound of material that 
have ever been designed and show a sav- 
ing in weight of 15 per cent over a riveted 
design. 

After taking into consideration all 


factors, including impact of moving 


93 


loads and stresses set up by sudden stops 
of the bridge, these large girders were 
designed with a maximum stress ot 
12,000 Ib. in tension and 10,000 Tb. in 
compression. Fillet welds were provided 
throughout. The diaphragms in the 
girders were spaced close together and 
welded to the inside of the top covet 
plate, as well as to the two web plates 
Such construction shows up to real ad 
vantage with sudden stoppage of th 
bridge which subjects the girders to a 
twisting action 

One of the problems with girders ot 
this length is to keep them straight and 
of correct 1l-in. camber during the 
welding. To get this result it is abso 
lutely essential to balance the heat, a1 
this was accomplished by welding eac! 
side of the girder simultaneously with 
the same heat and at the same rate 
speed. Much of this welding was don 


with an automatic welding machin 
equipped with two welding heads wl 
travel together on opposite sides ot the 


girder, welding both fillets at one tn 
In erecting the 200-ton crane a t 

porary track was laid into the building 

extending as far as the two extra-hea\ 


welded roof trusses. The end trucl 
which cai rv the crane were set into place 
on the crane rails. Then, in order to 


raise the girders into place about 40 ft 
above the floor level, a special clamp 
was fitted to each which afforded th 
grip necessary to enable two locomo 
tive cranes, one on each side, to hoist 
the load. The same procedure permitted 
the placing of the two trolleys on the 
crane girders. 

The plant was designed, fabricated and 
erected by the Austin Co., Cleveland, 


Ohio. 





Chlorine Dosage Con- 
trolled by Automatic 
Residual Tester 


CONSTANT RESIDUAL chlo- 
rine is maintained regardless of 
the chlorine demand in the Los 

Angeles system by an apparatus which 
automatically tests the water with ortho 
tolidin every three minutes. The dosage 
is then automatically increased or de 
creased through a mechanical motion 
set up by a photoglow tube measuring 
the residual chlorine so that residual is 
always uniform in amount. 

The chlorine dosage varies from 1.8 
to 4.5 Ib. per million gallons and is 
usually highest following heavy storm 
runoffs into tmpounding reservoirs. The 
residual chlorinator not only effects a 
material saving in chlorine, but, what 
is more important, reduces chlorinous 
tastes and odors to a minimum while 
at the same time it insures adequate dis- 
infection continuously. 
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Letters to 


Efficient Refuse Incineration 


Sir—I have read the two articles en- 
titled “Basic Principles of Incineration,” 
(ENR, May 14, p. 687 and May 21, p. 
740, 1936), written by Edward D. Very, 
with much interest. It is gratifying to 
see articles on this subject written with- 
out bias and containing so much valuable 
information, valuable not only to engi- 
neers, but also to laymen connected 
somehow with municipal administration 
or public works. 

The writer has had occasion to design 
and build refuse disposal plants, both of 
the “garbage crematory” type and of 
the later “refuse destructor” types and 
for that reason is well acquainted with 
the successive steps of their development. 
I appreciate especially and agree heartily 
with what Mr. Very says about the dis- 
appearance of the so much discussed dry- 
ing hearth and the increased use of forced 
draft, preheated air supply and mainte- 
nance of a safe temperature in the com- 
bustion chamber. These features, plus 
the mechanical ash and clinker grate, 
which is now available, constitute a mod- 
ern, efficient design of refuse incinerators. 

J. Borce, 


Consulting Engineer, 
Santation Engineers & Constructors, Inc, 
New York. N. Y., 
June 1, 1936. 


Chemical Solidification 
In the Moscow Subway 


Sir—The article in 
News-Record, April 9, 
Moscow Subway, by I. Gutmann, was 
very interesting, especially with regard 
to the chemical solidification work de- 
scribed in it. 

In the article it states that the Ger- 
man firm controlling the Joosten proc- 
ess of chemical grouting refused to bid, 
as physical conditions were too un- 
favorable, and that the Soviet govern- 
ment then appointed a joint research 
committee headed by Rzhanitzin, and 
representing eight leading scientific and 
engineering institutes of the country, 
and within three years an “original” 
Russian process of chemical grouting 
was developed. 

As I have been engaged in carrying 
out work in England with the Joosten 
process for several years, it was amus- 
ing to read the description of the 
“original” process evolved, which turns 
out to be nothing more or less than the 
Joosten process itself. 

Without knowing anything of the 
actual facts of the case one could 
imagine that there may have been other 


Engineering 
1936, on the 
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considerations and not only the physi- 
cal conditions that made it unattractive 
ior the German firm. The article states 
that the work was carried out at a trac- 
tion of the cost of the German estimate. 
The cost would naturally be lower for 
work carried out by the Soviet them- 
selves, as there would be no question of 
profits, lodging and payment for foreign 
experts, or payment of royalties. How- 
ever, the cost of the work itself could 
hardly have been as low as is implied, 
especially if the cost of the three-year 
research work is added—which in capi- 
talist countries is partly represented by 
royalties. The chemical must have cost 
something, and the labor and gear re- 
quired for any injection process cannot 
differ largely, as nature sets the same 
problems to be overcome, whoever the 
operator may be and whatever the 
solidifying agent used. 

H. T. B. HarpinG 


London, England. 
May 25th, 1936. 


Elevated Tanks In Earthquakes 


Sir—Noting the article “Elevated 
Tanks Strengthened after Earthquake 
Hazard Survey” by H. M. Engle 
(ENR June 4, 1936, p. 807), the writer 
would like to recall the merits of 
dynamic designs and the possible 
dangers of static designs by referring 
to ENR of October 4, 1934, in which 
were described preliminary results of 
shaking-table research at the Massa- 
chusetts Institute of Technology. 

The extensive program which Mr. 
Engle describes, in so far as recom- 
mending the repair or removal of tank 
structures which were originally poorly 
constructed or later neglected, aside 
from any earthquake considerations, is 
most commendable. It is surprising, 
however, that such serious defects could 
have existed without previous discovery 
by insurance companies or building de- 
partments, followed by needed repairs. 
More supervision of designs and work- 
manship is evidently urgently needed. 
Tank construction should be performed 
only by the most reliable contractors. 

In regard to structures designed to 
resist earthquakes, it was to be ex- 
pected that few existing tank towers 
would be found with designed re- 
sistance to lateral loading, other than 
wind, because of the previous general 
lack of such a requirement in this 
country. The 1933 quake furnished 
needed impetus to efforts at overcoming 
this danger to public welfare. 

In order to obtain better data regard- 
ing the probable action of a tank tower 


when subjected to forced vibrat 
Factory Mutual Fire Insuranc 
panies directed this problem to 
tention of M.I.T. in January, 

a practical subject for thesis 
research. Shaking-table resea: 
taining to building frames h 
under way there for a few yea: 
sequently, a senior in civil engi: 
started a thesis under supervi 
Arthur C. Ruge, Research A 

to determine, if possible, how th 

tion stresses in a tank tower s] 
computed. The work was so 
greater impetus by continuous 
mentation and study by Mr 
made possible by assistance f: 
Freeman Engineering Corporati the 
Division of Industrial Cooperat 
M.I.T. and manufacturers of e! 
water tanks. Progress and ea: 
sults were reported soon after 

Oct. 4, 1934, p. 424). 

Referring to that article, | 3 
shows that two consecutive tr: 
harmonic vibrations (solid curve 
with acceleration of 3 per cent g 
with the ground period about ey 
to the period of free vibration 
the tank tower model, resulted 
deflection at the tank 34 times as great 
as would result due to a static 
zontal load of 3 per cent of the weight 
tank and contents, applied at the tan! 
Tests confirmed this result. Such gr 
inaccuracy of the “static” method 
surprising and worthy of consideratio: 
Any program of repairs such as (de- 
scribed by Mr. Engle and involving an 
expenditure of several hundred thov- 
sand dollars should have a_ sounder 
basis than now appears. 

The results shown in the article of 
Oct. 4, 1934, Fig 3, and other tests in- 
dicate also the possibility that the 


=i 





maximum deflection of similar 
structures resulting from resonance 


with many consecutive similar harmonic 
motions at an acceleration of 10 per 
cent gravity might be at least 5 X 
0.10g 0.039 = 16 in., if the tower 
would withstand such a motion. It i 
impossible to design a conventional 
tower, with the usual diagonal mem- 
bers, to accommodate such a large de- 
flection without danger of collapse. 

If the size of members of the tower 
should be designed for a horizontal 
static load of 10 per cent of the we 
of tank and contents, or more, at the 
tank, as recommended by Mr. FE: 
the tower would be more rigid. 
maxima or high points of the curves in 
Fig. 3 would move to the | 
(resonance at shorter periods of vil 
tion) but would drop downward only 
slightly. If the maxima of the cur 
could be moved far enough to the left 
say to periods of 0.20 sec. or 0.25 sec 
which is apparently below the proba’ 
range of destructive earth motions, 
solution by static loading would 
valid, but it is impracticable to make 
the usual high tower, with diagonals, 
so rigid. 
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e determinations of natural periods 
vibration of existing high tank 
rs reported by the U. S. Coast & 
letic Survey in the January 1936 
etin of The Seismological Society 
\merica show that the recommended 
ngthening of high towers which has 

based upon the static method is 
fective in reducing their natural 

Is of vibration below the earth 

ds to be expected in destructive 
kes, Taking one typical example, 

strengthening the 100-ft. tower 
rting the 75,000-gal. tank at the 
fine Cos., Inc., Emeryville, Calit., 
the static method (12% to 15% of 
veight of tank and contents), a 
iral period of vibration of 1.10 sec. 
measured with the tank full of 
(Condition of rods listed as 
known.” <As all rods were doubt- 
tight after repairs, the actual period 

ld be greater than 1.10 sec. in a 
lent quake during which the initial 
sses would be removed from the 
unter rods as a result of tower de- 
flection.) Before strengthening, it had 
ids of 1.55 and 1.60 secs. (Rods 
ihably loose). It is understood that 
he cost of. such strengthening by the 

tatic method was $2,800, or about 45% 
f the current cost of a standard struc- 
ture of this size exclusive of founda- 

m and not designed for lateral loads 
ther than wind. 

The measurements of natural periods 
of vibration of towers has also been 
helpful in determining approximate 
correction factors to be applied to 
various calculated periods. 

The design of the 100-ft. tower and 
60,000-gal. tank at the Willard Storage 
Battery Co., Los Angeles, a model of 
which was used in the shaking-table 
tests, was studied to determine the prob- 
ible effect of stiffening. One rod broke 
and several rods stretched in this tower 
during the Mar. 10, 1933, quake. With 
the structure theoretically strengthened 

10 per cent of the weight of tank 

11 contents at the tank in accordance 

th Mr. Engle’s recommendations, the 
alculated deflection of the tower 

uld be only 0.63 in. due to the static 

ling of 3 per cent of the weight of 

nk and contents at the tank used in 
he tests, instead of 1 in. as shown in 
Fig. 3 for the original structure, 

hereas a maximum deflection of about 
4 in., well above the elastic limit, would 
result due to resonance. Increased 

gidity of the high tower, within prac- 
al limits, would therefore not be effec- 

ve with regard to resisting such 
resonance, 

The U. S. Coast & Geodetic Survey 

easured, among many such determina- 
vons, natural periods of vibration of 
141 and 1.51 sec. for the actual 
60,000-gal. tank on 100-ft .tower at the 
illard Storage Battery Co., Los 
\ngeles. They also determined from 
he Los Angeles station seismograph 
record of Mar. 10, 1933, that there were 
34 consecutive similar earth waves of 
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1.46 sec, period at 2 per cent 
average-acceleration, 
consecutive similar waves of 1.71 sec. 


period at 1.6 per cent gravity average- 


gravity 


—™ the 
There were three 


acceleration. These consecutive repeti- 


tions of similar earth motions or periods 
oR ean igh. Ata ave aaa are ene 
ndicate the likelihood of resonance in 


the case of some common tank towers. 
There were also 34 consec 


! tive waves 
f{ 0.60 sec. period at 





er cent 
of 2.01 
a FO nes eens tahini aie 
period at LZ per cent g accelera- 
tion; 14 of 2.82 sec. period at 2.7 per 
+ arrealar w-aAN* an ) ’ 2-34 
cent g acceleration; and 2} of 3.23 
pe riod at 2.15 pe 
a) i ie 


. 5; 
ritv average-acceleration ; 





~- ot Cc. 
cent g acceleration. 
sec. in Fig 
sent resonance with the water in the 


bit 
tani 
+ 
‘ 


Periods of about . 3 repre- 
a There were groups otf two or 
hree consecutive waves of 2.56, 3.50, 
4.70, and a sec. periods which could 
cause resonance with some structures, 
but the corresponding average ac- 
celerations were very small. 


Resonance might not occur 


The data given above indicate that 
a particular tower might not be 
damaged in a certain quake because 
the natural period of vibration of the 
tower might not be sufficiently near the 
period of the earth in a group of a 
few consecutive similar waves. of 
moderate or high acceleration or be- 
cause a single earth wave at about the 
critical period but of low acceleration, 
might be insufficient to invoke serious 
resonance. 

The 75,000-gal. tank on 124-ft. tower, 
at the Proctor & Gamble factory in 
Long Beach, which was originally de- 
signed in 1930 for 10 per cent of the 
weight of tank and contents static load- 
ing at the tank, was supported on piles, 
16 under each of the four concrete piers. 
This unusually stiff structure was not 
damaged by the quake of Mar. 10, 1933. 
Of two very similar 150,000-gal. tanks 
on 100-ft. towers, not designed for 
earthquake loading, about, three blocks 
apart at South Gate, the one on piles 
with interconnected concrete founda- 
tions did not collapse, although a turn- 
buckle was broken and a number of 
rods were stretched, while the one with- 
out piles but with usual concrete foot- 
ings did collapse. The tanks were re- 
ported full during the strongest shocks. 
The existence of poor, mobile soil at the 
surface where motion may be greatest, 
together with piles extending a con- 
siderable distance below the surface 
where motion may be less severe, seems 
to the writer a possible explanation of 
the lack of damage to the Proctor & 
Gamble tank. L. K. Nishkian, con- 
sulting engineer, brings out in ENR 
April 13, 1933, that the ability of piles 
to bend may relieve the supported struc- 
ture from the full effects of the shocks. 
This result was noted in the case of 
buildings as well as of elevated tank 
towers. Also, there may be limited 
areas where earthquake motion is less 
severe than at other surface locations 
near-by. Future quakes may be more 


severe, of longer duration and 
nearly in resonance with the structur 
indicating the advisability of providing 
resistance to dynamic stresses. 

The 30,000-gal. steel tank on 106-ft. 
tower of standard design, without ld 
tional 
static forces, at the General Elect: 
Co. in Los Angeles was not damage 
the Mar. 10, 


mine lurine Nn expert Inspection 
Mined dau F an expert Inspec l 


strength to resist 107 





a 22 ' 
DV 1933, quake as 


C. K. Stiff, engineer of the Fact 
Mutual inspection department. | 
tee } } 


ructure was built in 1925 by the Ch 
cago Bridge & Iron Works. The build 
ings of the fact ry were considera 
damaged, indicating a severe sl 
this location. The full tank swavyt 
back and forth rather violently, 
ing water out of the top. Some s; 
formed between the top of the concrete 
piers and the surrounding earth. Th 
concrete piers were not on piles. None 
of the diagonal rods stretched 
loosened. 
tower were 124 ft. and the lower three 
panels 25 ft. high. The soil is alluvium 
for many hundred feet, with wate: 
saturation 80 it. below grade, a_ type 
of soil which is violently shaken by 
destructive quakes. This 
might logically he cited as indicating 
that such a structure does not need any 
strengthening, not even that recom- 
mended by Mr. Engle. Other tank 
structures, of different size but not 
designed statically to resist earthquakes, 
were damaged in this general vicinity 
The corrected calculated period of free 
vibration of the General Electric Co 
tower is 1.02 sec., which may differ 
sufficiently from the earth periods which 
occurred in groups not to have in 
voked resonance in this particular 
quake. Future severe quakes might 
have more critical periods and accelera 
tions. Furthermore, there was a suffi 
cient percentage of structures damaged 
by the moderately severe quake of Mar 
10, 1933 (about 60 per cent of the 
high independent structures at Factory 
Mutual plants between Long Beach and 
Los Angeles, but no collapses) so that 
the conclusion that such structures do 
not need more resistance to quakes does 
not seem safe for expected stronger and 
longer f probably different 


The top three panels of thi 


experience 


quakes of 
periods and accelerations. 
Summarizing, the research work so 
far indicates the advisability of repair- 
ing towers to resist dynamic rather 
than static stresses. The behavior of 
certain tank structures during the Mar. 
10, 1933, shock can perhaps not be un- 
questionably explained with present 
knowledge, but in general the writer 
urges the use of data now available re- 
garding dynamic stresses and the spend- 
ing of more effort and money to in- 
crease this knowledge and less in 
strengthening elevated tank towers on 
the static basis. 
H. A. Sweet 
Engineer, Factory Mutua! Laboratorics 


Boston, Mass., 
June 27, 1936 
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No Funds Yet 


O LITTLE CONFUSION exists as to the status 
of the $300,572,300 of flood control projects cov- 
ered in the Omnibus flood control bill passed by 

Congress. That bill authorized the expenditure of $50,- 
000,000 for the first year’s work, but Congress failed to 
appropriate the necessary funds. Hence no physical work 
can be done on the projects until after Congress meets 
again and appropriates the necessary funds. However, 
there is much preliminary planning that can be done to 
facilitate an early start when funds are made available, 
for Congress left to the President the determination of 
the order in which the work is to be done. Without doubt 
the President will choose for early financing those proj- 
ects that are ready to go. In the case of projects calling 
for local participation this means that the local ordinances 
providing the needed local funds should be passed if pos- 
sible before January. Here, then, is a channel through 
which local interests can work for projects that they wish 
to get under construction at an early date. 


W hat Next in Sewage Dis posal? 


DwuRInG THE Last decade there has been a gradual emer- 
gence of sewage disposal practice from the status of an 
art to that of an exact science. In this period, which, 
among other things, witnessed the revival of chemical 
coagulation, there occurred important advances that in- 
cluded the perfection of separate sludge digestion, better 
control of the activated sludge process, the use of shallow 
mechanical filters and the introduction of vacuum sludge 
dewatering and incineration. Probing into the future, 
Dr. Willem Rudolfs, in a recent address, part of which 
is reported on page 84 of this issue, forecasts that we are 
now entering an era wherein there will be considerable 
emphasis on the development of physical treatment proc- 
esses as well as on the perfection of chemical treatment. 
But he is careful to point out that it is not likely that these 
will quickly usurp the favor now enjoyed by biological 
processes because in this field, too, there is promise of 
further refinement leading to more effective application. 
With this stimulating activity from three directions— 
physical, chemical and biological—sewage disposal prac- 
tice should remain in a vigorous state of flux, and there 
is every indication that we can look forward to another 
decade of vital development even more important than 
the last. 


Dry Humor? 


LIGHTHEARTEDLY WritinG NEw Worps into the engi- 
neer’s dictionary, the President has called a conference 
on “Upstream Engineering,” to meet in Washington in 
September, so an official news release informs the world. 
On this occasion such widely diverse kinds of men as 
deans of engineering colleges, geophysicists and “‘sedi- 
mentationists” (whatever these may be) are to fore- 
gather, and their mission is to be the consideration of 
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drought-preventive and flood-preventive measures. To 





this discussion a paper on “Basic Principles of 
Behavior” should contribute its quota, but the big 
will come with addresses on “The Comprehensiv: 
of View in Engineering,” and “The Human \a 
Upstream Engineering.” It further appears t! 
object of the discussion is to consider how “t! 
forestry and land management to retard tl 
ney of the raindrop to the sea.” Shades of the 
Belt! To describe this as drought prevention is 
a bit of dry humor stirred up by the North | 
drought, or it is badly muddled thinking. At | 
ordinary mind does not at once grasp just how { 
and land management are to prevent droughts in 
Dakota, or for that matter elsewhere. Climate 
may be an ultimate achievement of science, but it + — stj 
too far off for conferencing. And while it is tr 
rivers have their source on the ridges, where for: 
land conservation have a real function, sound less 
this kind are unlikely to make headway through 
lous sensationalism. A bit of real accomplishme: 
ported by sensible publicity would be more to th: 


For Safe Dams 


E1cnt Years Aco last spring, public sentiment i: 
fornia was so aroused by the St. Francis Dam 
that pointed questions were asked: Whose busines 

to look after the safety of dams? Are other dams 
Sentiment was strong enough to get results. U: 
state law passed in 1929 a new branch of the state 
neer’s office was organized, given special training, p: 
vided with consultants on special occasions, and in « 
way equipped for the enormous job of analyzing 
than 900 dams. That work has been completed. [ow 
ably it has been handled is attested by the confidenc: 
cooperation of the owners and by the fact that ther 
been no adverse court rulings. How badly the stat: 
check-up was needed is shown by the findings, which 

been guarded rather closely and whose substance 
only now become known: Not more than one-third 0: 
dams could be pronounced satisfactory immediately, on 
third required further consideration, and onie- 
needed repair. It is a shock to find so large a percentag 
of defects. The cenditions disclosed must be embarras:- 
ing to Californians—though there is no ground for 
lieving that other states could show a better record. If 
such conditions exist it is imperative that the fact- 
determined and squarely faced rather than suffer 
consequences of not knowing them. Because Californi 
has so large a number of important dams it is logical that 
an example should be set by that state. Its experienc: 
suggests that a check-up would be well worth while in 
other states. The time to make sure of safety is before a 
failure occurs. 


W hat Does a Brid ge Cost? 


In STATING BripGE Costs, engineers are encountering 
some of the same kinds of difficulties that exist in a 
tempting to answer such questions as: How high 

dam? How tall is a building? How long is a bri 
span? The difficulty lies in ill-defiried basic assumptin- 
and datum planes. What is a bridge? Until the George 
Washington Bridge over the Hudson River was Ii 
the main structure and the short approaches necessary 
to bring the deck down to the ground were all that |:a‘ 
to be considered. The total cost—the sum of real estate. 
foundations and superstructure items—was easily it- 
rived at. But the engineers of the George Washington 
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ENGINEERING 


dge recognized, almost for the first time, the bridge 
der’ responsibility to provide adequate approaches, 
1) the result that the New Jersey highway department 
| the city of New York cooperated in building a re- 
rkable and far-flung “gathering system” for traffic. 
e practice has been emulated on all recent large bridges. 
the expense of these approachs and connections part 
‘ the cost? The Port Authority carries the George 
\Vashington Bridge on its books at $56,204,730, which 
ts investment, but this leaves out the approach invest- 
ent made by others. Last week, the Triborough Bridge 
1s opened in New York City. Some 3 miles long itself, 
sts nearly 14 miles of approaches and connections. 
‘tele cost is $31,800,000. Connections provided by 
city cost $10,700,000, by the Triborough Bridge Au- 
rity $17,800,000. The total expenditure is $60,300,- 
000, The PWA loan and grant to the bridge authority 
mes to $44,200,000. All three of these totals have 
been quoted as “the cost.” Obviously the true cost of 
he project is $60,300,000, Engineers will always be in- 
terested in the bridge cost figures too, but it is well to 
start thinking in terms of total cost, for we are designing 
| constructing bridge projects today, not just stream 
crossings 





A Gospel of Regulation 


HE SERIES OF ARTICLES on regulating 

transport which ends in this issue deserves attentive 

reading. Whether agreed with or disputed in de- 
tail the articles perform a needed service in debunking 
regulation. In the passing years an accumulation of reg- 
ulatory acts not only has piled restriction on restriction 
into a topheavy mass but regulation has become such a 
habit of thought that even its victims vie with each other 
in striving to have it imposed on their rivals. 

Our problem in relation to transportation is not a 
real transport problem; it is rather one of too much regu- 
lation of transportation agencies. The thing that trans- 
port needs most today is a thorough tearing apart of the 
complex laws that now govern it and replacement by a 
far simpler legal structure. The articles that have run 
through the last six issues indicate this need, and show 
wherein our system of regulation has grown from one of 
simple regulation to one in which the regulatory commis- 
sions have taken over the functions of management, thus 
deadening the initiative of the operators. This tendency, 
as Prof. Worley points out, is a natural one, but it is one 
hat should have been strongly opposed by all who wished 
0 see our transport system developed most efficiently. 
That it was not opposed but was even encouraged by such 
legislation as the Transportation Act of 1920 is one rea- 
son why drastic changes in our laws now are needed. 

Sut the agencies of transport have on their part an 
equally important task. They have departed from the old 

raditions of self-reliance and sought frantically for the 
state to assume responsibility for their misfortunes. 

‘uly they have not been free to act for themselves, but 

st as truly they have not tried to win the transportation 
race by running but by seeking to have the judges im- 

se handicaps on competitors. Those who vend trans- 
portation have become almost as fanatic disciples of regu- 
ation as those who live by its exercise. In making this 
act plain the articles perform a second important task. 

And the articles purposely go no further: they claim 
no Messianic qualifications. They strip regulation of its 
creeds and dogmas and leave it a very simple gospel. Re- 
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turn to this gospel is the present tr nsportation problem 
and its solution § calls Aud a revolutionary change I 
thought and practice. 





Earthquakeproof Tank Towers 


INCE SAFETY in earthquakes should beyond doubt 
extend to structures of such necessary character 
tank towers, the importance of the subject discusse 

by H. A. Sweet ina letter in this issue needs no emphasis 
lt appears however that up to now we lack a good dea 
knowledge essential to safe design. The failures 
the 1933 quake at Long Beach show that customary tower 
construction leads to a large proportion of complete o1 
partial failures. Tank towers should evidently be made 
stronger ; the question is how much stronger, whether t 
the point of being able to resist a horizontal load equal 
to a prescribed part of the tank weight, or to the point 
of resisting resonant oscillation. And here we enter th 
battleground of static against dynamic design, just as ir 
the case of frames of buil lings. 

Resonance with the repetitive v 
quake is no doubt more probable in 
tower than in the case of most buildings. If the fre 
quencies of tower and of earthquake differ sufficiently 
there can be no resonance nor sufficient approach to it to 
cause noticeable increase of stress; in this event a static 
calculation for design would appear to be all that is 
needed. If, on the other hand, resonance occurs, how 
will dynamic designing help? The M.I.T. shaking-table 
tests, unfortunately still unpublished, indicate that reso 
nance could break down even an abnormally strong 
tower, for the inherent damping of the tower is small, 
and it needs only a sufficient number of shock vibrations 
at the resonant frequency to produce a sway large enoug! 
for failure. Therefore, instead of computing the effects 
of resonance and trying to resist them, we should bet 
ter seek to prevent resonance. 

Recent earthquake discussion has been based on the 
data of the Long Beach quake, since no other near-to- 
focus records have been obtained. The well-deployed 
battery of strong-motion seismographs in California will 
in time provide more adequate material, but until then 
it must be assumed that earthquakes are not alike in 
period and that within limits almost any frequency of 
repetitive vibrations may be encountered. Under such a 
condition it would not be possible to design a braced 
tower of the usual type that would be proof against 
resonance. Perhaps a very flexible tower, with long, 
natural period, would be safe; at least the fact seems to 
be that most long-period structures come through earth- 
quakes unscathed. But unless a period of quite a few 
seconds can be attained, as by rigid-frame type of con- 
struction, the remedy must be sought in damping. 

The function of what is rather vz aguely called dynamic 
design would thus appear to be to compute the period, 
and, unless this period is so far from any probable earth- 
quake period as to make the problem really a static one, 
to provide next a damping of efficient and dependable 
kind. This last task will call for considerable skill and 
care on the designer’s part, but it shoud be readily pos- 
sible. The total energy to be absorbed is in no case large 
(relatively few horsepower, or no more than a good auto- 
mobile brake absorbs in regular service), and ordinary 
ingenious mechanical design will have no trouble in meet- 
ing the requirement. This done, the structural design need 
not go beyond static-load provisions. 


vibrations of the earth- 
the case of a tank 
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CURRENT NEWS 





Merrimack Valley Sewer District 
Reestablished in Massachusetts 


In the closing days of the Massachusetts 
legislative session, the Merrimack Valley 
Sewerage District bill (ENR, Aug. 1, 1935, 
p. 167), which lapsed last December be- 
cause of non-fulfillment of the provisions 
(ENR, Dec. 19, 1935, p. 866), became law. 
Ii the federal government appropriates $10,- 
000,000 before 1938, a comprehensive system 
of trunk sewers, pumping plants, and other 
works may be constructed by a board set 
up under the act. The act permits the 
Governor to name an unpaid board of five 
men who may name a chief engineer who 
is to be the executive manager of the dis- 
trict, and may appoint a staff and clerical 
aids as required up to a maximum salary 
list of $10,C00 per year. Under the revised 
law, the board is authorized to act jointly 
with the New Hampshire Water Resources 
Board as the Merrimack River Valley Au- 
thority; the Authority will act as a “plan- 
ning board relative to all work and projects 
deemed by it as reasonably necessary and 
proper for the preservation and mainte- 
nance of the health, welfare and safety of 
the inhabitants of the watershed of the 
Merrimack River and its tributaries in New 
Hampshire and Massachusetts,” with power 
to recommend legislation. 

The Massachusetts board may construct 
sewerage works in the valley subject to the 
approval of the state board of health, and 
may operate such works for revenue, deficits 
being assessed in proportion to the popu- 
lation of the 16 municipalities included in 
the act. All construction costs, except land 
damages, are to be paid for from the hoped- 
for federal appropriation. Local sewerage 
systems are to be coordinated in operation 
with the district system. 

—)— 


Montreal Must Build Sewer 
Or Pay Fine 


The city of Montreal has been officially 
warned by the director of the Provincial 
Bureau of Health that it must take steps 
to construct the long-planned Trenholme 
Ave. trunk sewer, or else expose itself to 
damages for the nuisance created in the 
village of Cote St. Luc which the sewer 
is designed to remedy. The city is there- 
fore calling for new bids for the construc- 
tion of the sewer, since the lowest of those 
already submitted has been withdrawn. 

The bureau’s order arose out of the ac- 
tion of the village of Cote St. Luc, adjoin- 
ing the city of Montreal, which town will 
be served by the new sewer, in threaten- 
ing to invoke the Quebec public health 
act and the municipal code of the province 
of Quebec to compel the city of Montreal 
to pay fines of nearly $50,000. 

This sewer is a part of the major pro- 
gram of sewer construction started some 
years ago by the city of Montreal on in- 
structions of the Bureau of Health. Bids 
were called for in December, 1935, and 
opened on Jan. 9; no contract was awarded. 





NEW GALVESTON CAUSEWAY TO RELIEVE TRAFFIC CONGESTION 


Construction has been started by the Texas 
State Highway Commission on a new causeway 
across the West Bay at Galveston. Highway 
access to Galveston at the present time is 
restricted to a single two-lane roadway, which 
carries one of the heaviest traffic intensities 
in Texas. The new structure, parallel to and 
about 500 fr. southwest from the present cause- 
way, will relieve the congestion. The new 





Permanent Board 
For Resources Study 


Committee asks that it be made a perman- 
ent organization, and recommends estab- 
lishment of a land-use subcommittee 


PROGRESS report made to President 

Roosevelt by the National Resources 
Committee again recommends that the com- 
mittee be set up by law as a permanent 
board. The report recommends that the 
board should not be placed in any of the 
regular departments of the government, but 
be directly attached to the President’s ex- 
ecutive staff. The committee fears that, 
unless this is done, the National Resources 
Committee will become a purely advisory 
board without usefulness. 

The committee recommends that a Na- 
tional Development Administration be es- 
tablished to negotiate agreements between 
federal departments and local governments 
for the performance of public works and to 
allocate costs in accordance with policies 
prescribed by Congress. Creation of a 
permanent land section under the National 
Resources Committee, made up of repre- 
sentatives of the various agencies con- 
cerned, to coordinate government policies 
with respect to land use is also urged, 
The committee recommends further large- 
scale purchases of land by the federal gov- 
ernment for the protection of areas that 
cannot be made commercially profitable, 
further encouragement of zoning by states 
and counties, continuation of the soil con- 
servation program, and a re-study of re- 
clamation problems by the departments of 
the Interior and Agriculture. 

The committee reports that the limited 
time and funds available will restrict the 
study of water use and control in major 
drainage basins, on which the committee 


bridge is 13,200 ft. long, 9,600 ft. from s! 
to shore, and includes 8,194 ft. of bridge 
double leaf draw-span will provide a 
opening of 105 ft. at the Intracoastal Car 
The roadway will be 40 ft. wide betw 
curbs, with two narrow sidewalks. The br 
was designed for the State Highway Com: 
sion by Terrell Bartlett; the contractors 
the Austin Bridge Co. of Dallas. 


on water resources is now engaged, 
production of a skeleton plan of a pr 
inary character. This plan will lx 
mitted to the President Dec. 1. 

As regards the status of its present 
the committee reports that Prof. S 
Leland’s study of costs of and respons 


for public works will be ready for pu! cas 


tion about Dec. 1; that a six-year pr 
of federal projects is being prepared 
cooperation with the Public Works A 
istration; and that state planning 
have been requested to prepare s 
schedules of state projects. 

The water resources committee ha 
number of prejects under way, in co 
tion with the interested local bodies. 1 
include: an investigation of the upper 
Grande basin; a study of the Red Rive: 
the North; flood studies at Kansas City 


and an investigation of the relations he- 


tween federal, state, and other political su) 
divisions for enforcement of river 
tion control. 


sails 


Contractor on Oakland Tunne! 
Sues Highway District 


Six Companies of California, contract 


on the Broadway highway tunnel at Oak- 


land, Calif., have filed a $3,295,695 br: 
of contract suit against Joint Highway D 
trict No. 13, owners of the tunnel. 

The suit follows the action of the 
tractor in stopping work under the cont: 
on June 13 (ENR, June 25, 1936, p. 933) 
At that time the contractor claimed t! 
ground conditions were noi as represet! 
in the information furnished to bidde: 
Since May 24, the scheduled completion dat 
for the tunnel, liquidated damages of $5 
per day had been charged against the 
tractor. 
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Water Supplies in the Drought Areas 
Found Not To Be Seriously Affected 


District Engineers of the U. S. Geological Survey report on water supply conditions 
throughout the drought area—Few supplies have failed and others are adequate unless 


drought is of long duration—Most deficiencies are in towns having surface supplies 


OLER temperatures followed by some 
ecipitation brought relief over a con- 
ble portion of the drought area this 
It was too early to predict, July 14, 
r the drought had been definitely 
brok As in other years, its border is 
tly changing, and diverse conditions 


even in the dryest areas. The record 


C 


ia 
ot ipitation shows, however, that since 
\ay 1 rainfall has been below normal over 
, large part of the country. This has 


ot seriously affected public water supplies, 
and, except in Minnesota, conditions are 

t nearly so critical in this respect as in 
1934. Conditions prevailing on July 9 show 
that no widespread water-famine is likely 
unless the precipitation that occurred rather 
generally this week fails to continue. 


Tennessee and Kentucky 


Water supplies in some areas of Ten- 
nessee and the Cumberland basin of Ken- 
were curtailed. Decatur, in Meigs 
experienced a decided shortage. 
was no_ serious shortage for indus- 
rial purposes. Springs and wells as a whole 
eld up better than in the drought periods 
1931, 1932 and 1934. The drought in 
district was not as long as in those 
years, and ground water was well above 
average to start with. Some springs that 
vent dry in 1930 or 1931 continued to flow 
his vear. Rivers in the Cumberland area 
were lower for this time of year than in 
1931 and 1932. Water was released from 
Norris Reservoir during the latter part of 
June to aid navigation in the Tennessee 
River. Tennessee tributaries reached very 
w stages for this time of year but did 
ot go as low as during the fall of 1931, 
1932 or 1934. From the middle of April 
lune 30 rainfall was deficient. Up to 
the middle of April there was an excess 
which helped to maintain the ground water 
ipply above normal and probably tided over 
spring and well-water supplies. April rain- 
was 0.11 in. more than the average, 
May was 2.79 in. less than average, and 
there was very little rainfall in June. Heavy 
rains over the whole area, July 1-4, termi- 
nated drought conditions, however, and pro- 
luced minor floods in central Tennessee. On 
9 this area as a whole was in good con- 
ion with respect to ground moisture and 
stream flow. 











Ohio 

There have been no reports of shortage 
municipal or industrial water supplies, 
inadequate pumping facilities to meet 
peak demand are reported in some places. 
lhe average deficiency in rainfall for the 

te as a whole, to June 30, was 2.03 in. 
elow normal, This compares with a de- 
iciency of 7.65 in. in the same period of 
1934. The deficiency, to July 8, at Co- 
lumbus was 4.96 in. as compared with a 
et — of 10.03 in. in the same period 
I 93 . 


Indiana and Northern Kentucky 


No serious shortage in water supplies for 
use is known to have occurred. Some 
trictions on the use of water have re- 


cently been applied in a few towns. Stream 
flow in northern Indiana is about the same, 
or slightly higher, than at this time in 
1934; streams in southern Indiana and Ken- 
tucky are slightly lower. No serious de- 
ficiency in rainfall occurred prior to June. 
Since the first week in June, only a few 
scattered showers have fallen. 


Illinois 


The drought has not been sufficiently pro- 
longed to deplete any important water sup- 
plies, so municipal and industrial consump- 
tion has not been affected. The drought 
has persisted over most of the state since 
April. Precipitation was 62 per cent of 
normal in April and 53 per cent of normal 
in May. 

Missouri and the Dakotas 

Drought in Missouri is not yet as criti- 
cal as it was in 1930, 1931 or 1934, probably 
because rainfall during 1935 was above nor- 
mal. Rivers and springs are very low for 
this season of the year but have not yet 
reached the low flows recorded in 1930 and 
1934 except in a few localities. The drought 
is more severe in the southern than in the 
northern part of the state. In northern 
Missouri most towns receive public water 
supplies from surface streams. Several are 
curtailing use, but none has had to ship 
water in from other places as was neces- 
sary in 1930, 1931 and 1934. Unless more 
precipitation occurs, however, streams are 
likely to go completely dry during the latter 
part of July and August. In the southern 
part of Missouri most towns obtain public 
water supplies from deep wells. Only a 
few suffered shortage during 1930, 1931 
and 1934, and there has been practically no 
shortage this year. The average rainfall 
for the state, April 1-July 7, was 7.07 inches, 
which is 49 per cent of normal, and June 
received only 41 per cent. Distribution was 
irregular. Some wells and springs in cen- 
tral and southwestern sections of the state 
are exhausted or are lower than ever be- 


fore known. Some which withstood the 
1934 drought have failed. 
Streams in the Dakotas are very low 


and many have gone dry, but most of the 
towns get their public supplies from deep 
wells, which have proved to be adequate. 
The James River in eastern North Dakota 
and South Dakota, which furnishes most of 
the towns in that region with their public 
supplies, is very low, and water shortages 
are being experienced. 


Kansas 


Water supplies for municipal and indus- 
trial purposes have not yet failed. Creeks 
draining small areas are dry, but larger 
rivers are not as low as in 1934, and water 
supply conditions are not as severe. Little 
shortage of domestic and city water supplies 
has been noticed. This is partly due, in 
the district engineer’s opinion, to improve- 
ments in water systems made during the 
past two years. Rainfall was very scarce 
in the lower Kansas basin and Osage basin 
in Kansas in June. It was inadequate in 
all parts of the state, except a few favored 
spots. There were more clear days than 


in any other June in 50 years, and the aver 
age temperature has been exceeded only 
nine times in the same period. Only in 
1911 and 1933 has there been “ain. 
About half the state failed to receive as 
much as one inch. 


less 


lowa 
There have been no reports of failure 
of municipal or industrial supplies. Surface 


water and shallow well supplies are holding 
up excellently. Farm and village supplies, 
with a few exceptions, appear to be adequate 
so far. Stream flow throughout the state 
is well above 1930 and 1934. Typical, prob- 
ably, is the present flow of the lowa River. 
The gage at Wapello, on July 9, was about 
0.8 ft. higher than the minimum in 1934. 
Conditions are so much more favorable that 
in the corresponding period of 1934 that 
comparison is scarcely possible. Water sup- 
plies in particular are in very much better 
condition. At the end of June the accumu- 
lated deficiency in precipitation since Jat 
1 was 6 in., and rainfall has been lacking i 
many parts of the state for more than a 
month. Over a belt extending from Mills 
Pottawattamie and Harrison Counties 
southwestern Iowa to Floyd County in nort! 
central Iowa there has been less than 0.25 
in. of rain during the past 31 days. 


Minnesota and North Dakota 
Municipal water supplies in the Red Riv 
valley are in critical condition. The flow 
in all streams decreased very rapidly during 
June, and, due to clear weather and h 
winds, evaporation has been heavy I 
Fargo, which depends on the Red Rive: 
supply, the river ceased to flow over the 
dam June 14 (in 1934 the flow ceased Ma 
21), and since then the pool has been r 
duced nearly three feet. The cities of 
Thief River Falls, Red Lake Falls, Crook 
ston, East Grand Forks, and Grand Fork 
obtain their supply from Red Lake River. 
There was no flow in the upper Red Lake 
River out of Red Lake in early June, as 
all water was being stored. On June 20, 
Thief River Falls induced the Indian agent 
to permit some flow. This reached Thiet 
River Falls July 5, but, on July 9, had 
only been able to maintain the level of tl 
storage pool; no water is being permitted 
to go down the river from that point. Citie 
downstream depend on the flow from Clear 
water Lake, which, on July 4, was abot 
26 sec.-ft. Hot weather and the low flow 

have been conducive to the growth of aquat 
plants, so transportation of water is slow 
and there is marked loss by evaporativ 
and transpiration. On Ottertail River ther 
has been a mean daily flow past Dayt: 
Hollow Dam, near Fergus Falls, of 15 
sec.-ft. This flow takes water as far a 
greckenridge, but only a slight amoun’ 
passes over the storage dam at that point. 
and none reaches the pool at Farg» 
Throughout the entire district, water sup- 
plies for hydro-electric power are becom- 
ing very short. The most critical shortage 
is occurring in Red River valley, where 
the plant on Red Lake River at Crookston 
had to cease operation July 13 (in 1934 
operation ceased July 7), and the powe: 
plant on Ottertail River at Dayton Hollow 
is only operating one hour in each 24. No 
shortage of water in farm wells has been 
reported, but pasture water holes are dry- 
ing up. Stream flow and lake water levels 
in the Red River Valley indicate that pres 
ent conditions are about as serious as 
1934. Throughout the district comprising 
Minnesota and eastern North Dakota there 
was a fair amount of snowfall last winter, 
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and, following a late break-up, nearly all 
streams reached higher stages than at any 
time during the past five or six 
Until the end of April, precipitation was 
nearly up to normal, but then the 
deficiency has increased greatly in western 
Minnesota and North Dakota. The only 
saving features have been the amount ot 
noisture in the ground early in the season 
and the cool temperatures that prevailed 
until shortly after July 1, when there was a 
sudden rise ranging, July 4-8, from 100 t 
116 deg. in North Dakota and nearly as 
high in western Minneseta, accompanied by 
hot south winds. 


years. 


since 


Relief for drought areas 
The mapped 


states, 


drought has been officially 

as including 336 counties in twelve 
and early this week it appeared likely that 
the quota of 75,000 farmers and others to 
be transferred to WPA employment rolls by 
reason of the drought will probably be ex- 
They will be put to work on road 
building, soil and water conservation, for- 
estation, and sanitation projects. Direct 


relief is being handled by WPA. 





ceeded. 


—+fo—_ 


Contract Let for Lock 
At Mouth of Chicago River 


Contract for the construction of a lock 
and guide walls at the mouth of the Chicago 
River in Chicago was let on July 9 by the 
Sanitary District of Chicago to the Frazier- 
Davis Const. Co., of St. Louis, for $1,988,- 
785. The lock, equipped with control works, 
will reduce the diversion of Lake Michigan 
waters through the Chicago River to 1,500 
sec.ft., the limit set by a U. S. Supreme 
Court order effective Dec. 31, 1938. The 
lock chamber will be 600 ft. long, flanked 
by 2,839 ft. of guide walls. Top of lock 
and walls will be 7 ft. above river level. 
Water depth at the site, 1,800 ft. east oi 
the new Outer Drive bridge, is 33 ft. Fur- 
ther contracts, which are estimated at $605,- 
000, will be let during the coming year 
These include electrical work, waterproofing 
and additional walls. 

On the same date the Sanitary District 
awarded a contract to the E. L. Albrecht 
Co. for the construction of the outfall works 
at the Southwest Side sewage disposai 
plant, on a bid of $287,522. Construction 
of the plant, the largest in the world, is 
well along, as is the work on the intercepting 
sewers that will serve the plant. 


2, 
fe 


C.N.R. Gets Federal Permission 
To Build Quebec Branch Line 


The federally-owned Canadian National 
Ry. has obtained permission from the fed- 
eral Parliament to construct a branch line 
in northern Quebec from Senneterre. on 
the C.N.R. transcontinental line, to Rouyn, 
on a C.N.R. branch line. The act authorizes 
construction of 99 miles of track at $60,- 
000 a mile. 

The proposed line is a part of the line 
which the Canadian Pacific Ry. has sought 
permission from the Quebec legislature to 
build (ENR, June 18, 1936, p. 897). The 
C.P.R. proposal obtained a favorable report 
from the committee on railway development 
and got as far as its first reading in the 
Quebec legislature; further action, -how- 
ever, was pevented by the resignation of 
Premier Taschereau. 
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Prequalification 
Started in N. Y. State 


The system is not mandatory ahd is to be 
applied only to certain highway 
contracts on Long Island 


A MEASURE, passed by the legislature 
ot New York State and approved by 
the Governor, provides, for the first time in 
this state, for prequalification of bidders 
on highway contracts. -The new law, which 
is not-mandatory, permits the highway de- 
partment to demand of bidders. that they 
qualify before their bids are considered. 
Another feature of New York’s new pre- 
qualification system is the inclusion of a 
bonus and penalty clause in the contract. A 
bonus of $100°per day will be paid the 
contractor for each day the work is com- 
pleted in advance of schedule. Liquidated 
damages of $100 per day will be charged 
for time taken beyond the schedule. A 
form of prequalification statement has been 
prepared under the direction of the super- 
intendent of public works, and will be fur- 
nished to prospective bidders with the 
proposal _ blanks. Information required 
includes a financial statement, a statement 
of previous experience of the firm and of 
principal officers, a list of work being done 
by the contractor at the time of bidding, 
and the schedule according to which the 
contractor proposes to do the work. 

For the present, the prequalification sys- 
tem will be applied only to certain contracts 
shortly to be let in the Long Island area. 
The system is being applied here because, 
in order to be ready for the 1939 World's 
Fair, prompt execution of contracts is es- 
sential. Work on which the system will be 
applied includes: construction and paving 
of the west service road of the Grand Cen- 
tral Parkway extension, estimated to cost 
about $203,000, on which bids will be re- 
ceived on July 29; paving of service roads, 
approaches, and streets, adjacent to the 
Grand Central Parkway extension; under- 


passes at Northern Boulevard, Roosevelt 
Avenue, and 69th St.; construction of 
Horace Harding Boulevard, and of a 


bridge over Flushing Meadows Creek. 


fo 


Long Section of Welded Rail 
Laid by Northern Pacific 


One of the longest stretches of rail ever 
to be welded in one piece on a railroad sys- 
tem has just been laid in the 4,000-ft. Boze- 


sian tunnel of the Northern Pacific 
Railway in the Montana Rockies. 
Each 4,000-ft. length of rail was pre- 


pared by welding together a number of 
standard length 39-ft. steel rails, weighing 
131 lb. per yard. The rails were laid end 
to end on 90 gondola cars, equipped with 
rollers, and the ends were welded with 
thermit metal. The cars were then moved 
into the tunnel, and the train was un- 
coupled in the middle. One-half of the 
cars were pulled away, permitting the rails 
to be lowered to the track. After one- 
half of the rail length had been unloaded, 
the remaining half of the train was pulled 
away, leaving the entire length of track 
resting on the ties. 

Each 4,000-ft. length of rail weighed 
about 85 tons. The unloading was carried 
out in two hours and 35 minutes, without 
any delays to traffic. 

Similar 4,000-ft. strings of rail will be 


seen ae 





used in the tunnel 
Helena, Mont. 

The’ use of welded rails in th: 
eliminates frequent rail joint and : 
pair heretofore necessitated by t 
sive action of locomotive gases and 
on rail joints in tunnels. 

The Boston & Maine R. R. has 
of 17,600-ft. of rail welded into 
in the Tunnel, and the 
R. R. has one stretch over two m 

At the last meeting, of the A.R.} 
rail committee reported that it 
possible to weld. lengths of rail 
12,000 ft. on open track. 


Blossburg 


I Loc sac 


Rentals Announced 
on PWA Housing Project 


Techwood Homes, the PWA slu 
ance project at Atlanta, Ga., is 
federal housing project to be 
Rentals on this project, including a: 
ance for heat, water and electricit 
average $7.39 per room per month. 
and refrigerators are provided as part 
the project. The average monthly rent 
including the allowance for heat, water ar 


power, are as follows for different siz 
units: 
Three room apartments... ..$23.47 
Four room apartiments...... 28.000 
Five room apartments...... 32 
Five room houses ......... 34 
Six room houses ..... 3s 


The overall average rental per fan 
month will be $27.77. At present, 
lanta, low-income families in the cit 


an average of $27.75 for sub-star 
housing. 

These rental rates apply only + 
Techwood project, Administrator 
points out. Rents will not be sta 


throughout the 50 projects of the H: 
Division, but will be determined | 
individual cost of each project. Adn 
istrator Ickes stated that he considered 
rent on the Techwood project too hig 
and intimated that further federal 
sidies might be necessary to lower the cost. 

Contract for construction of the super- 
structure of the LaSalle Place low- 
housing project in Louisville, Ky., has h 
awarded to T. L. James & Co., of R 
La., on a bid of $1,048,200. 

The George A. Fuller Co., of Chicago, 
has received the contract to construct t 
superstructure of Trumbull Park H 
the housing project on Chicago’s sout! 
The Fuller Company’s bid was $2,533 


ato 


Blaine F. Smith Named Head 
Of Universal Atlas Cement Co. 


Blaine F. Smith, who has just res 
as president of the Pennsylvania-[ix: 
Cement Corp., of New York, will be 
president of the Universal Atlas Ce 
Co. on Sept. 1. Mr. Smith succeeds PB 
Affleck, president of the Atlas Cement | 
and the Universal Atlas Cement Co. 
1917. Mr. Smith was previously 
ciated with the Universal Atlas Cement € 
until 1928, when he resigned to become pre:- 
ident of the Pennsylvania-Dixie Cen 
Corp. 

John A. Miller, formerly chairma: 
the board of the Pennsylvania-D» 
Cement Corp., has been elected presi< 
of that company, replacing Mr. Smith. 
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SOTERA PA hc 


T= TRIBOROUGH BRIDGE, con- 
necting the New York City boroughs 
Manhattan, Bronx, and Queens, was 
pened to trafic on July 11. The bridge, 
at a cost of $60,300,000, crosses the 

Hell Gate channel from Astoria to Ward's 
I d, crosses Ward's Island and Ran- 
s Island on a high viaduct, and con- 

s with the Bronx by a fixed span over 

the Bronx Kills. Manhattan traffic leaves 
viaduct at a circle giving complete 
ration of opposing traffic and continues 

on a viaduct to a lift span over the Harlem 
River, and thence to viaducts connecting 
the new East River Drive and the 

ts of Manhattan. Also shown in the 
tograph are the new bathing pool in 
ria Park, between the new bridge and 

the Hell Gate arch, the new Ward's Island 
ewage disposal plant, and the new stadium 
tandall’s Island, where the Olympic try- 


began on the day the bridge was 
ed 


Engineers and Contractors 


gineers for the Triborough Bridge 
\uthority include: O. H. Ammann, chief 
eer; E. W. Stearns, assistant chief 
eer: Allston Dana, engineer of design ; 
\. Hudson, engineer of construction ; 
Evans, engineer of approaches; E. 
Warren Bowden, assistant to the chief engi- 
George L. Lucas, engineer of inspec- 
R. E. Robinson, deputy engineer of 
truction; Arthur [. Perry, principal 
tant engineer. The field engineer's 
included J. E. Tonnelier, Homer R. 
vy, H. C. Curtin, and R. T. Wheadon. 
consulting engineering firm of Ash, 
vard, Needles, and Tammen designed 
\farlem River lift span. 
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THE TRIBOROUGH BRIDGE at New York City was opened on July 11 


$60,300,000 Bridge Project at New York 
Completed and Put into Service 
































Among the 60 contractors, the following 
list includes those whose contracts were 
for more than $400,000: American Bridge 
Co.; Arundel Corp.; Brown Electric Co. ; 
Cauldwell-Wingate Co.; Corbetta Construc- 
tion Co.; P. T. Cox Contracting Co.; A. M. 
Hazell, Inc.; Del Balso Construction Co. ; 
Johnson, Drake & Piper; J. Leopold Co. : 
McClintick-Marshall Corp.; William  P. 
McDonald Construction Co.; Porier & Me- 
Lane Corp.; Frederick Snare Corp.: 
Taylor-Fichter Steel Construction Co.; 
Tulli & DiNapoli Co.; Albert A. Volk Co., 
and Woodcrest Construction Company. 


Cost of the Project 


Expenditures by the city before the Tri- 
borough Bridge Authority was set up: 
Construction ..... $3,300,000 
Real estate 2,100,000 
Expenditures by the city since 
the Triborough Bridge Au- 
thority was set up: 
Real estate for 
approaches ....$10,700,000 
Total city expenditures... 


Expenditures by the Tribor- 
ough Bridge Authority : 
For the bridge itself, 
Construction .....$20,100,000 
Real estate.. 6,300,000 


$16,100,000 


26,400,000 
For bridge approaches, 
Construction .....$13,200,000 
Real estate ...... 4,600,000 
17,800,000 
Total expenditures of Tribor- 


ough Bridge Authority. 44,200,000 


Total cost of bridge and ap- 
proaches 


$60,300,000 


McLaughlin Aerial Surveys 


Large Construction Program 
For Argentine Approved 


A comprehensive program of road con 
struction in Argentina, prepared by the 
national highway department, has just 
been approved by the President of the 
Republic. 

The project calls for a total expenditure of 
$90,000,000, to be spent over a period ot 
five years. The plan, as approved, includes 
work which has been completed since 1934 
About one-half of the total appropriation 
has already heen obligated by past and 
present highway construction. The re 
mainder is to be spent during the balance 
of this year and in 1937 and 1938. 

It is anticipated that the highway de- 
partment’s program will be completed by 
the end of 1938 and that proceeds trom the 


gasoline tax will more than cover the 
amount required. 
since 


Clarification Sought 
Of Tri-county Decision 


The Tri-county Power and _ Irrigation 
District of Nebraska has asked the U. S 
Supreme Court for a clarification of its 
decision that water from the Platte River 
may not be used outside the watershed of 
that river. The district is seeking to de 
termine whether canals carrying water from 
the Platte River may run outside the water- 
shed and then return the water to the water 
shed. About 15 miles of canal, already con 
structed, weave back and forth across the 
divide in order to obtain better ground 
conditions. It is estimated that, due to the 
necessity for levees and concrete lining of 
ditches in the unfavorable ground, it would 
cost nearly $300,000 to reroute the ditches 
entirely within the Platte watershed. 
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SOCIETY CALENDAR 


ILLUMINATING ENGINEER ING SOcT- 
ETY annual conventio a y 
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Nemours Co, 


“TA- 
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Federal Resettlement Ad- 
1933-34 he acted as con- 
housing division of the 
Administration. 


or t of the 

tration. In 
for the 
Works 


; S. GALVIN, chairman of the Port 
y York Authority prior to his resig- 
in November, 1933, and since then 
r of Port Development, died in 
York on July 12. He was 77 years 


Mr. Galvin had served on the Port 
New York Authority since 1923. Be- 
fore being appointed to the board of the 


Port Authority, he served as president of 
Board of Water Supply of New York 


ENGIN 
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City, acting in that capacity during the Brooklyn park and sewer departments. He 
construction of the Catskill system. later served as examiner of the > 
p p a .; York civil service commission and as a 
TILT Ss R 5 ae - 
Pup P. Scueerer, 53, a civil en consulting engineer in New York ( 
gineer for Groassmar n & Kreh of Eliz: beth, 
N. J.. and formerly first assistant en- Puisiki S. Hart, retired water superin 
‘ sa laid inf Wirkentaatean { _ 
gineer with the faa Island R. R., died at tenae Ce aay if , Mass., died 
Elizabeth on July 11, city July I] at the age of 84. He 
7 ; 2 an engines I the Boston wate 
J ACOB P. Mi neo burding contractor department from 1891 until 11S re 
in ntor Oh} » th res 7 ° ‘ * ¢ 
: ( anton, _ for more than 60 years, jn 1922. Before that time he had been en 
died there July 8 at the age of 93. ineer of locks and canals at Lowell. M 


Henry R. AFFERSON, 68, died New HENRY 
York City on July 9. Mr. Afferson had in ing 


contractor ¢ 
ie 


the past served as chief engineer for the that city on 


CONSTRUCTION STATISTICS FOR THE WEEK 


NGINEERING construction awards total $42,689,000 for the 
E week compared with $60,847,000 last week and $23,607,000 


vear. This week’s total is made 






st up of private, 
| public, $31,058,000, of which federal is $8,505,000 and state 


048,000 ; Trumbull 
highways, 


superstructure and 


superstructure, 
cago, II1., $2,533,000; 


$1,474,000 ; 


New Y 
$11,631,000, 


Rockaway Inlet from Marine Park, Br 


municipal, $22,553,000. Corresponding values a year ago Queens, New York, $3,735,000; coveri 
vere: private, $7,239,000; public, $16,368,000; federal, $5,816,000; Central R.R., part of West Side Elev 
state and municipal, $10,552,000. N. Y., $2,943,000; bridges, Indiana, 
— awards for the week are high, $3,135,000 for privately 000; Washington, $551,000; Division 


bridges and $6,186,000 for public bridges. 


vork are lower than the high volume reported last week. The earthwork in Mississippi River for U. 
principal classes of construction for this week show following Miss., Arkansas, $656,000; 20,400 tons 
values: industrial buildings, $3,501,000; commercil buildings, $4,- bars, U. S. Engineer, Los Angeles, ( 
867,000; public buildings, $7,446,000; highways, $7,794,000; sew- hangars, Public Utilities Commission, 
erage, $2,898,000; waterworks, $618,000; earthwork, drainage, $736,000; welded steel pipe, Birmingham, 
$3,450,000; unclassified, $2,794,000. New capital for the week includes 

on larger awards include: laboratory, General Motors Corp., sales of $6,080,000; corporate securits 

troit, Mich., $1,000,000; factory for Inland Mfg. Co., Dayton, $686,282,000 in federal funds, including 
Ohio, $400,000 : apartments for Colonial Homes, Cincinnati, Ohio, fourth the 1936-37 WPA construction 
$3,000,000; senior high school, Sacramento, Calif., $646,000; super- Reclamation Bureau, Rive 


structure, LaSalle Place 


CONTRACTS 
(Thousands of Dollars) 
Weekly Average Week 


July Prev.4 July16 
1935 Weeks 1936 
Federal Government $3,826 $10,326 $8, 505 
State and Municipal 12,285 26,883 22,553 


$31,058 
11,631 


$42,689 


$16,111 $2 7 209 
5,607 13.616 


.$21,718 $50,825 


‘otal public 
1 private 


Week's total 


Cumulative to date: 
35 $718,220,000 1936. .$1,262,378,000 
NEW PRODUCTIVE CAPITAL 


(Thousands of Dollars) 


Week Cumu- 

1936 July 16 lative 

State and municipal $6,080 $299,367 

PWA non-federa! 32,190 

loans 12,479 

rate issues 8,268* 141,992 

VA loans, Private —4,935* —1,665 

tal Non-Federal... $9,413 “$484,: 563 

PRA Siaksawsn 686,282 691,2 37 

tal new capital. ..$695,695 $1 ,175,600 
illative to date: 


; . $1,062, 888,000 1936 $695,695,000 
ransfer from federal to private through 
by RFC of PWA bonds. 


te: These figures include private bonds, 
stocks sold for productive purposes ; 
and municipal bonds for construction ; 
‘WA loans and grants to states and mu- 
palities, including the special highway 
PWA private loans, and allotments 


federal construction, deficiency act 
INDEX NUMBER 

ENR 1913 1926 ENR 1913 1926 
Cost = \00 = 100 Volume = 100 = 100 
July, 1936. 202.60 97.38 June, 1926. 196 86 
e, 1936. .204.60 98.35 May, 1930... 149 65 
July, 1935. .195.18 93.82 June, 1935...122 54 
1935 (Av.)... 195.22 93.84 1935 (Av.) 135 58 
1934(Ay 198.10 95.23 1934(Av.)...114 50 
933 (Av.)...170.18 81.80 1933 (Av.)...102 47 
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Construction Equipment 
and Materials 


Truck-Mounted Ditcher 


The Model 16 Utility Ditcher, built by the 
Buckeye Traction Ditcher Co., of Findlay, 
Ohio, is said to have a wide range of service 
in small trench digging The ditcher, 
mounted on a standard truck chassis, can be 
moved rapidly from one location to another 
at regular road speed. The truck motor fur- 
nishes the power for the ditching mecha- 
nism through a special transmission. The 
motor is supplied with an oversized radiator 
for better cooling facilities. 

Buckeye “Alligator” crawlers are applied 
to the dual rear wheels of the truck. Small 
detachable idler wheels in front of and be- 
hind the rear wheels increase the crawler 
area. These crawlers, it is claimed, can be 
put on or taken off in about 20 minutes. 

The Model 16 has a maximum cutting 
depth of 4 ft. 6 in., and cutting widths from 


} in. to 164 in 


— 


Portable Welding Unit 


Portability is a feature of a new welder 
which has just been introduced by the Ameri- 
can Tractor Equipment Company of Oak- 
land, Calif. The welder is available either 
with or without a rigidly connected trailer 
undercarriage. There is a bale attached 
directly to the main frame so that it can be 
lifted into difficult locations by a crane; and 


the ends of the main frame members are 
bored for insertion of bars for hand lifting. 

Source of power is a 4 cyl. Ford industrial 
motor, developing 23 hp. S.A.E. The gen- 
erator is of Apeco-Roe design and construc- 
tion, with a capacity of 300 amperes. It is 
claimed that this generator will operate con- 
tinuously for an indefinite period without 
exceeding a temperature of 60 deg. C. The 
25-gal. fuel tank holds enough gasoline for 
more than eight hours of continuous opera- 
tion, obviating the necessity of shutting 
down in the middle of a shift to refill. Space 
is provided for storing welding equipment 
inside the unit. 

On wheels, the welder weighs about 2200 
lb.; on skids, 1850 Ib. A tongue for towing 
is provided. 


2a 


New Equipment in Brief 


Compressor—A new compressor 
signed for truck mounting with direct 
from the propeller shaft of the truck 
ing built by the Sullivan Machinery « 
Michigan City, Ind. The compressor 
stage air-cooled with a capacity of 105 
per min. 

Indicator—A new device manufact: 
the Electric Storage Battery Co. oi 
delphia, the Exide Discharge Indica 
intended to warn operators of electri 
trial trucks when the battery needs r: 
ing. The device consists of a warni 
and a relay, set to operate at a predet: 
voltage. When the voltage drops to t! 
cal value, the relay operates and t! 
lights. 

Electric Marker—The Ideal | 
Marker, manufactured by the Ideal 
mutator Dresser Co., of Sycamore, I! 
portable electric tool which, it is 
can be used for marking on pra 
any material, irrespective of whether 
metal or a non-conductor of elect 
The unit is 6% in. long, and weigh 
It operates on 110 volt 60 cycle acc. « 
and consumes about 75 watts. 

Valve Motor—The Taylor Instrument 
Co. have redesigned their Motostee! dia- 
phragm valve motor to use an all-steel 
welded construction. This new construc- 
tion is claimed to be lighter in \ 
stronger, and to have greater resistance to 
shock and strain than the cast iron ty; 

ii 

AIR COOLING OF THE BOYER riveting 

hammer, manufactured by the Chicago Paeu- 

matic Tool Co., is claimed to result in reduced 
breakage of rivet sets, possibility of longer 
continuous operation, and increased efficiency 


of the hammer. The small arrows indicate 
the flow of exhaust air. 


Manufacturer’s Activities 


Plant Expansion 


®@ [ron and Steel Products, Inc., of Chi- 
cago, dealers in railway supplies and 
equipment, have purchased the North 
Works of the Ryan Car Company in 
Hegewisch, Illinois, a Chicago suburb 
The purchase covers all the buildings and 
about 27 acres of land. 


®@ Rapidly increasing business compels 
the R. G. Le Tourneau Co., to increas« 
the capacity of their Peoria, Illinois, plant 
for the third time in a little more than a 
year. The new unit will more than double 
the capacity of the plant, increasing the 
output from three scrapers per day to 
seven scrapers per day, plus a number 
of other units. 


Organization Changes 


@ The American Hoist and Derrick 
Company has appointed J. L. Craytor 
District Manager for the South and 
South Eastern Section of the Country. 
including the States of Alabama, North 
and South Carolina, Georgia, Florida, 
Tennessee, Kentucky and Mississippi. 


@ Everett Morss, Jr. has been elected 
president and treasurer of the Simplex 
Wire and Cable Co. of Boston, succeeding 
the late Henry A. Morss. Charles R 
Boggs, vice-president, becomes general 
manager instead of Factory Manag 
and Philip R. Morss, vice-president, | 
been elected Clerk and Secretary. A 
sistant Treasurer, J. Arthur Gibson, be- 
comes vice-president. 

@ Recent changes in the sales force of 
the Link-Belt Co., of Chicago, inclu 
addition of J. B. Bloomfield to the shovel, 
dragline, and crane sales division; a 
pointment of L. P. Spillan as divisi 
sales manager for the same division, a! 
appointment of N. A. Weston to han 
shovel division industrial sales in t 
Chicago District. 

@ To handle the increased export bus 
ness of the Waukesha Motor Compa! 
M. E. Nicklin has been appointed exp 
manager 

® William H. Phillips has joined t! 
Worthington Pump and Machinery Cor 
poration as Power Plant Specialist. H 
was formerly with the Harry Pratt Com- 
pany. 
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